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Office  of  thb  State  Enginkbk  and  Subveyoe 
Albany,  N.  Y,,  December  31,  1891. 
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To  the  Honorable  the  LegislcUure  of  the  S^cUe  of  Nisw  York: 

T  have  the  honor  to  present  my  fonrSi,*  annual  report  aB  State 
Engineer  of  the  State  of  New  York,  b^ng  my  final  report  as  the 


*■ 

.« 


incumbent  of  that  oflftce. 

Intmsted  with  varied  resjwiMibilities^  referred  to  hereinafter 
in  wme  detail,  the  most  constantly  important  function  of  this 
Department  has  been  and  still  is  the  charge  and  direction  of  the 
enjiincering  sendee  connected  with  the  design^  the  construction, 
the  improvement  and  the  maintenance  of  the  great  system  of 
artificial  internal  water  communications  constructed,  owned  and 
maintained  by  the  State  of  New  York. 

The  Commercial  Canals  of  New  Vork. 

« 

These  canals  have  had  a  permanent  beneficial  influence  upon 
the  advance  and  prosperity  not  only  of  this  State,  .but  also  of'tjhe 
great  and  constantly  growing  i<36mmuni ties  whose  x)roduct8  pejb 
thi-ongh  these  waters.  No  ol^r  State  possesses  any  system*  of 
similar  magnitude,  nor  has  any  nation  so  extensively  developed 
and  maintained  the  opportunities  for  artificial  intemil  water 
conmierce  within  its  boundaries  as  has  the  State  of  New  Ywk. 
First  lM»-:un  in  1791,  by  thf  improvement  of  the  connection 
between  the  ^lohawk  rivei'  and  Lake  Ontario,  the  system  has 
been  expanded  and  enlarged  with  few  interruptions  up  to  the 
X)re9ent  time.  In  1825  the  first  boat  pa-jsed  from  Lalce  Erie  to  the 
Hud.«<on,  and  in  1828  the  Oswego  canal,  from  Lake  Ontario  to  its 
junctitm  with  the  Erie  canal  at  Syracuse,  was  opened.  The 
Champlain  canal,  from  Lake  Champlain  to  the  Hudson  at  Albany, 
was  finished  in  1823. 
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The  caDals  itow  owned  and  maintadnjed  in  navigable  condition 
by  the  State  of  New  York  have  a  length  of  over  628  miles,  and 
there  are  connected  with  them  2,160  Btnictures,  induding  44 
aqueducts,  280  locks^  with  an  aggregate  lift  of  2,366  feet, 
85  dams,  1,109  bridges  and  642  other  structures,  such  as  culverts, 
waste-weirs,  etc. 

0 

The  Erie  canal  of  1825  had  a  width  at  bottom  of  twenty-eight 
fetft,  at  water  surface  forty  feet,  depth  of  water  four  feet,  extreme 
lenj^th  of  locks  ninety  feet,  width  of  locks  fifteen  feet,  and  carried 
boats  with  a  capacity  of  eighty  tons. 

The  present  Erie  canal  has  a  width  at  bottom  of  fifty-two  and 
one-half  feet,  at  water  surface  seventy  feet,  depth  of  water  seven 
feet,  extreme  length  of  locks  110  feet,  width  of  locks  eighteen 
feet,  and  carries  boats  of  a  capacity  of  250  tons. 

The  cariying  capacity  of  the  canals  has  been  incrt^as(Hl  not 
only  by  this  enlargement,  but  also  by  the  introduction  of  the 
method  of  towage  m  fleets,  by  the  use  of  steam  propulsion  and 
by  doubling  the  length  of  a  number  of  the  locks. 

The  improvements  which  have  recently  been  in  progress  have 
been  defined  by  the  various  acts  of  the  Legislatures  which,  during 
a  nmnber  of  yeans,  have  made  appropriations  for  these  purposes. 

For  the  Erie  and  Oswego  canals  tlie  principal  features  of  these 
iuiprovements  have  been,  the  lengthening  of  the  locks  so  as  to 
pass  twf.  boats  coupled  together,  and  also  the  removjil  of  bjirs 
and  other  deposits  and  raising  the  banks  to  the  proper  height  to 
secure  the  full  stan/lainl  depth  of  seven  feet  of  water. 

Upon  the  Qiamplain  canal  the  work  directed  by  the  Legis- 
lature has  been  the  improvement  of  the  alignment  which  at 
many  places  was  very  tortuous,  a'nd  the  reconstruction  necessary 
to  give  the  canal  a  stiiudard  width  of  forty-four  feet  at  the  bottom 
and  a  depth  of  water  of  six  feet.  Improvemen.ts  have  also  been 
made  upon  the  other  canals  of  the  State,  but  not  so  as  to  increase 
their  standard  dimensions. 

For  the  first  tune  in  a  number  of  years  the  Legislature  has 
not,  this  past  year,  made  similar  appropriations,  and  therefore  only 
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those  works  which  were  in  progress,  or  were  directed  by  former 
statutef^  have  been  prosecuted. 

The  interraptioii  of  these  works  of  improvement^  though  prob- 
ably temporary,  suggests  a  reference  to  some  of  the  projects 
which  have  been  considered  in  connection  with  the  State  canals, 
with  a  view  to  increase  their  usefulness  in  the  transfer  of  the 
products  of  our  great  west  to  tidewater. 

With  special  reference  to  the  Erie  canal,  the  improvements 
which  have  heretofore  been  authorized  by  the  Legislature,  are 
based  on  the  project  of  a  finished  canal  to  have  seven  feet  depth 
of  wat^^r,  and  to  have  locks  of  sufScient  length  to  pass  at  once 
two  boats  coupled  together,  each  boat  being  ninety-eight  feet 
long.*  There  could  then  be  passed  through  the  canal  boats  of 
250  tons  (.capacity,  coupled  together  so  as  to  be  virtually  the  same 
iis  boats  of  500  tons.  With  the  improvement  completed  upon 
this  basis,  the  means  to  increase  the  carrying  capacity  of  the 
canal  would  be  sought  in  methods  for  applying  steam  power  in 
better  form  and  with  better  and  more  economical  results  than 
are  now  secured  by  the  existing  boats  propelled  and  towed  by 
steam. 

Recent  developments  in  the  economical  transmission  of  power 
by  electricity  suggest  the  possibility  of  its  application  in  some 
form  10  the  propulsion  of  boats  on  this  improved  canal.  Such 
impi^uvenients  in  sti^am  propulsion  and  the  possible  use  of  electric 
j)ro[)iilsion  seem  to  be  the  additional  practical  possibilities  towards 
rrn^lacing  the  cost  of  transportation  between  the  lakes  and  tide- 
water through  the  canal  of  the  present  standard  dimensiops. 

Enlargements  of  these  standard  dimensions  have  been  sug- 
gested by  State  Engineers  at  parlous  times,  mainly  Avitli  the  view 
of  securing  additional  depth  of  water  to  the  extent  of  one  or  two 
fe<»t,  thus  making  the  standard  depth  eight  or  nin »  fe<^t  instead 
of  seven  feet  as  at  present.  Estimates  have  been  j^resented  to 
previous  Legislatures  showing  the  probable  cost  of  such  increase* 
in  depth  and  plans  have  been  prepared  of  practiciible  metliods 


*  NoTB.-—  At  tw.o  points,  CVthoea  and  T^ockport,  the  present  locks,  which  can  pass  but  one  boat 
at  a  time,  are  so  connect«<l  as  to  make  their  lengtitenlng  vnry  expensive.  At  all  other  points 
this  improvement  can  be  made  without  very  serious  dlfHculty. 
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for  giving  such  increased  depth.  In  the  annual  report  of  State 
Engineer  fe^ymour  for  1878  ia  included  a  report  by  £.  Sweet,  Jr^ 
then  diviHion  engineer  and  later  my  inunediate  predecessor  as 
State  Engineer  giving  the  results  of  experiments  made  to  deto*- 
mine  the  differ^ice  in  motive  power  and  the  increased  carrying 
capacity  of  the  canala,  should  the  depth  of  water  be  increased 
one  foot.  In  a  paper  read  before  the  American  Society  of  Civil 
Eugineens,  June  17,  1879  (Trans.  Am«  Soc  C.  E.,  VoL  IX),  Mr. 
Elnathan  Sweet,  Jr.,  gives  in  full  detail  these  results  and  deduc- 
tions^ together  with  the  estimated  cost  of  the  improvements  Be 
concludes  tliat  the  benefit  which  would  accrue  in  the  canal  )Misi 
ness  of  a  single  year  should  such  increase  in  depth  be  made, 
would  nearly  repay  all  tUe  cost  of  such  improvements 

The  Legislature  has  ^t,  however,  authorized  any  increase  in 
the  depth  of  the  Erie  canal . 

A  far  moi'e  radical  change  in  the  method  of  water  commuuica- 
tion  through  the  State  of  New  York  between  the  lakes  and  the 
sea  has  been  much  discussed.  This  is  the  construction  of  a  caual 
of  sufficient  capacity  to  convey  lake  vessels  to  tide-water.  Much 
information  has  been  gathered  and  presented  to  the  public 
through  technical  papers  and  the  general  press.  The  paper  by 
Mr.  Sweet  and  the  extended  discussions  by  eminent  engineers  in 
the  transactions  of  the  American  Society  of  Civil  Engineers,  VoL 
XlXy  give  fuU  and  valuable  data  and  suggestive  consideration  to 
the  various  phases  of  this  most  important  question,  liut  this 
present  report  must  rather  deal  with  what  has  been  accomplishi^ 
and  the  temptation  to  even  summarize  the  present  condition  of  rhe 
discussion  on  this  great  possible  improvement  is  resisted. 

Methods  of  Transportation  on  the  Canals. 

Standard  Dimensions. 

The  present  standard  section  of  the  Erie  canal  has  a  depth  of 
water  of  seven  feet,  and  a  width  at  water  line  of  seventy  feet.  The 
slope  of  the  banks  on  each  side  of  the  canal  is  one  and  one-fourth 
horizontal  to  one  vertical,  giving  a  bottom  width  of  fifty-two  and  a 
half  feet.  The  banks  are  paved  with  what  is  called  a  "dope 
wall,"  generally  built  of  boulder  stones  of  moderate  size,  or  of 
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qnarry  stones,  as  may  best  be  obtained  from  the  oonntry  through 
vvhlcU  the  canal  passes,  and  these  walls  are  continued  to  the 
top  and  rounded  over  the  edge  of  the  bank,  the  normal 
height  being  two  feet  above  the  water  surface.  The  tow-path 
is  generally  eighteen  feet  in  width,  and  slopes  six  inches  away 
fi*om  the  canal  in  this  width.  The  berme  bank  is  twelve  feet  in 
width,  with  a  sinular  slope.  These  are  standard  widths,  and  in 
the  improvement  of  the  canal  are  secured  wherever  practicable. 
Where  the  canal  passes  through  towns  and  at  some  other  points, 
the  slope  wall  is  replaced  by  a  wall  vertical  on  the  rear  and  with 
a  slight  batter  on  the  water  side,  generally  three  inches  to  a  foot, 
giving  an  opportunity  for  boats  to  receive  and  discharge  their 
(*argoes.  The  width  at  the  water  su^faicl^  is  maintained  at  the 
standard  of  seventy  feet  where  this  vertical  wall  is  used.  There  are 
many  points  along  the  canals  where  the  widths  greatly  exceed 
these  dimensions,  these  areas  of  wide  water  being  maiie  use  of  as 
storage  basins  to  maintain  the  levels  and  prevent  serious  liuctua- 
tions  of  depth,  which  might  otherwise  be  caused  by  the  lockages. 
These  standard  dimensions  apply  to  the  Erie  canal  throughout 
its  entire  length  of  352.18  miles,,  to  the  Oswego  canal^  thiny-eight 
miles,  and  to  the  Cayuga  and  Seneca  canal,  twentyrthree  miles. 
The  Champlaiin  canal,  sixty-five  and  seventy-five  himdredths 
miles  in  length,  will  have,  when  the  improvements  now  in  progress 
are  completed,  a  depth  of  water  of  six  feet  and  a  bottom  width 
of  foit\' four  feet,  the  slope  and  vertical  walls  being  of  the  same 
section  as  those  on  the  Erie  canal.  The  Ghamplain  canal  has 
had  a  five-foot  depth  of  water  before  the  present  improvement. 
The  Black  River  canal  and  its  connections,  over  ninety  miles 
long,  has  a  depth  of  water  of  four  feet. 

Profile  of  the  Erie  Canal. 

The  current  of  the  Erie  canal  flows  easterly  with  the  heavily 
loaded  boats,  from  its  westerly  termination  at  Buffalo,  153.5  miles, 
to  tlie  Seneca  river,  there  being  in  this  distance  nineteen  locks, 
with  a  total  descent  from  the  level  of  Lake  Erie  of  180.16 
feet.  IVo  locks  then  give  an  ascent  of  sixteen  and  five-tenths 
1891.  2 
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feet  to  a  diort  iffuminit  level  fed  from  neighborinf^  stor- 
age lakee.  There  ie  then  a  descent  by  one  lock  of  eight 
and  eighty-eeven  hundredths  feet  to  the  low  level  at  Byra- 
cuse,  which  is  168  miles  from  the  eastern  end  of  the  canal  at 
Albany  and  184.18  miles  from  Buffalo.  Three  locks,  with  a  total 
ascent  of  seventeen  and  seven-tenths  feet,  bring  the  traffic  to  a 
long  summit  level  of  fifty -six  miles,  fed  from  the  stored  streams 
of  the  Adirondacks,  and  from  this  level  the  descent  is 
continuous  through  forty-six  locks,  with  a  total  fall  of  428.4  feet> 
to  the  river  level  at  Albany.  The  total  length  of  the  main  line  of 
the  Erie  canal  is  352.18  miles  and  the  difference  of  elevation 
between  the  Hudson  river,  at  Albany,  and  Lake  Erie,  at  Buffalo,  is 
572.23  feet 

The  current  in  the  canal  varies  from  a  scarcely  perceptible 
movement  at  certain  points  to  a  velocity  of  one  and  two-tenths 
Diiles  per  hour;  this  latter,  however,  oceurringjir>pnly  at  one  point 
where,  for  a  short  distance,  the  waterway  is  contracted  to  a 
rectangular  section  of  sixty-two  feet  in'  width  in  the  veiy  heavy 
rock  cut  west  of  Lockport. 

Early  Improvements  of  Water  Communication  in  the  State  of 

New  York. 

The  project  for  improving  water  communication  witliin  the 
State  of  New  York  was  suggested  by  Elkanah  Watson,  in  1788 
the  route  ])mposed  being  by  tlie  Mohawk  river  to  Fort  Stanwix, 
now  the  city  of  Rome,  and  thence  by  Wood'y  creek,  On^nda  lake, 
(Incida  river,  the  Seneca  and  Oswego  rivers,  to  Lake  Ontario.* 

In  1791,  at  the  suggestion  of  (jovenior  OtMnge  Clinton,  a  hnv 
was  pjissed,  pi'obably  the  fii'st  eaiial  hiw  in  this  State,  authoriz- 
ing the  C^ommissionei's  of  thV  Land  ()fti<-e  to  eaus<'  to  InM^xphired 
the  routes,  bolh  for  tlie  canal  alhul^nl  to  al)ove  and  also  for  a 
connection  between  the  Hudson  river  and  I^lce  (^haniplain. 
Transportation  beyond  Itouie  then  involved  a  portage  of  two 
miles.    The  report  of  the  commissioners  under  this  law  resulted 


*  Reference  is  made  to  a  valuable  ami  iDtcresting  historical  sketch  of  the  New  York  State 

canals,  by  SylvanuB  IL  Sweet,  Deputy  State  Ekiginwr  and  Surveyor  (af terwartla  State  Engineer 

and  Surveyor),  intbMBhed  with  the  annual  report  of  the  State  Engineer  and  Surveyor  for  1662. 
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in  th€  passage  of  a  law  creating  two  nayigation  com^panios,  the 
one  "  for  the  pnrpoee  of  opening  a  lock  nayigation  from  the  now 
navigable  part  of  the  Elndson  river,  to  be  extended  to  Lake 
Ontario  and  the  Senora  lake,"  this  eoiDpany  being  called  the 
Western  Inland  Lock  Navigation  Company;  the  other  from  **the 
now  navigable  part  of  the  Hudson  river  to  Lake  Champlain," 
this  company  to  be  called  the  Northern  Inland  Lock  Navigation 
Company.  The  State  afterwards  subscribed  to  the  stock  of  these 
companies  and  made  loans^  and  in  1796  the  route  from  Schenec- 
tady to  Seneca  Falls  was  oi)ened  for  boats  carrying  sixteen  tons. 
This  improvement  included  a  canal  anji  locks  at  Little  Palls, 
the  locks  being  at  first  of  wood,, then  of  brick,  but  finally  built 
of  stone,  the  remains  of  which  altUl  exist  The  commissioners 
who  conducted  the  surveys  and  din^ted  the  work  for  this  early 
improvement  were  General  Philip  Qchuyler,  Messrs.  Qoldsborrow 
Banyer  and  Elkaj^iah  Wat»on.  The  rebuilding  of  the  locks  in 
stone  was  done  t^der  the  direction  olf  Weston,  an  English 
engineer.  Dividends  were  paid  for  a  number  of  years  upon  the 
stock  of  the  company  which  made  these  improvements.  The  toll 
paid  1x)  this  company  for  a  barrel  of  flour  passing  100  miles  was 
fifty-two  cents  and  for  a  ton  of  goods,  five  dollars  and  seventy- 
five  cents. 

The  establishment  of  this  water  communication  was  considered 
as  tending  to  greatly  increase  the  importance  of  the  port  of  Nt'w 
York  and  led  to  action  by  the  l^ennsylvania  Legislature  towardr^ 
an  improvement  of  the  internal  navigation  in  that  State.  Under 
acts  of  the  TiCgislature  of  New  York,  between  1812  and  1820  and 
negotiations  by  commissioners  on  tlie  part  of  the  State,  the 
property  of  the  Western  Inland  Ix)ck  Navigation  Company,  which 
controUed  these  rniprovements,*  passed  into  the  hands  of  the  State 
by  payment  under  an  appniiaal. 

Original  Suggestion  of  the  Erie  Canal.    ' 
All  this  work  was  in  the  direction  of  the  improvement  of 
natural  channels,  the  extent  of  artificial  channels  on  the  whole 
route  being  only  fifteen  milea    The  idea  of  a  great  canal  to  con- 
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nect  Lake  Erie  with  tidewater  in  the  Hadson  probably  originated 
with  Mr.  GK)uvemeur  Morris  in  1803;  in  1807  Mr.  Jesse  Hawloy 
wrote  a  series  of  articles  upon  this  question  and  in  1808  the  Legis 
latiire  of  the  State,  on  the  motion  of  Mr.  Joshua  Forman,  of  Omm- 
daga,  directed  the  Surveyor-Greneral,  Simeon  DeWitt,  to  make 
a  survey  for  such  a  route.  Mr.  DeWitt  appointed  Mr.  James 
Qeddes  as  the  engineer  to  make  such  survey,  who  made  a  report 
on  January  20,  1809,  in  consequence  of  which  the  Legislature  in 
1810  appointed  the  following  commissioners  to  prosecute  the 
examinations:  Gouvemeur  Morris,  Stephen  Van  Rensselaer, 
De  Witt  Clinton,  Simeon  De  Witt,  William  North,  Thomas 
Eddy  and  Peter  B.  Porter,  and  Mr.  Geddes  was  continued  as  thi» 
engineer. 

This  commission  made  their  first  report,  written  by  Mr.  Gouvor- 
neur  Monls  Marcli,  1811.  After  discussing  the  route  from  the 
Hudson  to  Lake  Ontario  it  recommended  the  inland  route  to 
Lake  Erie,  with  a  dii-ect  d<^*icent  from  Lake  PMe  to  the  Hudson 
river.  WTien  the  report  was  read  to  the  Ix^gislature,  a  bill  was 
introduced  by  DeWitt  Clinton  and  jxat^e^ed  April  8,  1811,  appoint- 
ing the  same  commi^oneiis  witJi  the  addition  of  Robert  B.  Living- 
ston and  Robert  Fulton,  extending  their  powers  and  adding  to  the* 
appropriations  for  their  work.  Thes^  commissioners  made  appli- 
cation to  (X)ngret«  and  th(^  Ijegislat  m'<«  of  the  States  and  terri- 
tories for  aid,  which  was  not  given,  the  War  of  1812  then  occur- 
ring, but  there  were  cessions  of  land  made  within  the  State  by  pri- 
vate owners  for  the  purpose  of  aiding  the  constriiction  of  the 

canal. 

Little  was  done  until  1816  when  a-  most  interesting 
memorial  written  by  De  Witt  Clinton  was  present(»d  to  the 
Legislature  from  the  city  of  New  York,  urging  action  towards 
the  construction  of  a  canal  from  T^ake  Erie  and  suggesting  that  a 
serious  objection  to  the  Ontario  route  was  that  it  would  eui  ich  a 
foivign  power  at  the  ex}K*ast^  of  tlie  I'nited  States.  Many  statis- 
tics a^  to  the  then  existing  cjinjOs  of  the  world  were  includi'd  in 
this  memorial.  Theiv  wjis  also  presenttMl  at  the  same  time  a 
report  by  Mr.  Stephen  Van  Rensselaer,  indudiog  data  fumiAed 
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1819,  he  haying  disoovered  is  oentral  New  York  in  1818  a  stone 
fi*om  which  it  was  mannf aotured. 

Completion  of  the  Canals. 

On  the  14th  of  October,  1822,  the  canal  on  the  Irondeqnoit 
embankment  east  of  Rochester,  seventy  feet  in  height,  was  first 
filled  with  water  from  the  Genesee  river  and  then  for  the  first  time 
navigation  was  carried  through  from  Rochester  to  Little  Falls, 
and  on  the  15th  of  November,  1822,  it  was  extended  from  Little 
Falls  to  Schenectady.  In  1823,  the  Ohamplain  canal  was  com- 
pleted from  Lake  Champlain  to  Albany  and  on  October  26,  1825, 
the  Erie  canal  was  completed  from  Buffalo  to  the  Hudson,  the 
western  section  having  been  delayed  on  account  of  the  deep  rook 
cutting  west  of  Lockport  and  the  construction  of  the  five  com- 
bined locks  at  that  place. 

The  completion  of  the  canal  was  celebrated  with  great  enthusi- 
asm. The  first  boat  from  Buffalo  arrived  at  Albanv  on  November 
23,  1825.  Its  passage  was  celebrated  at  every  point  along  the 
route.  It  carried  DeWitt  Clinton,  whose  enlightened  energy  and 
perseverance,  aided  by  the  remarkable  skill  of  the  engineers  asso- 
ciated with  him,  had  carried  this  great  work  to  a  successful  com- 
pletion. The  actual  construction  cost  of  the  Erie  and  Cham- 
plain  canals  was  reported  as  |7,853,099,  there  being  additional 
expenditures  charged  to  the  canal  fund  for  purposes  other  than 
construction  of  |1,621,274. 

The  Oswego  canal  from  Syracuse  to  Lake  Ontario  was  com- 
pleted and  opened  December  10,  1828;  the  Cayuga  and  Seneca 
canal  was  -completed  and  navigation  opened  on  November  15, 
1828.  The  Chemung  canal  was  completed  September  10,  1831, 
and  the  Crooked  Lake  canal  in  1833. 

Enlargement  of  the  Canals. 

In  1835,  a  series  of  investigations  were  made  with  reference 
to  enlargements  of  the  Erie  canal  and  reports  were  made  by 
Messrs.  Bouok  and  Hoffman,  canal  commissioners,  and  Messrs. 
John  B.  Jervis^  Holmes    Hutchinson,  Frederick  C.  Mills  and 
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Nathan  S.  Boberts,  as  engineers,  upon  the  subject.  Th<;  JiCji^is- 
lature  passed  a  law  authorizing  the  canal  commissioners  to 
enlarge  the  Erie  canal  and  construct  double  locks  upon  it  and, 
based  upon  the  reiK>rt8  above  referred  to,  the  dimensions  of  the 
enlarged  canal  were  fixed  at  seventy  feet  width  at  water  sur- 
face, with  a  depth  of  seven  feej  of  water,  the  locks  to  be  J 10 
feet  long  and  eighteen  feet  widf*.  It  was  estiuiated  that  this 
enlargement  would  save  fifty  per  '^ent  in  cost  of  transportation, 
exclusive  of  tolls.  The  enlargement  of  the  canals  to  this  stand- 
ard width  and  depth  was  begun  in  1836  and  was  continu(»d  up  to 
1842,  when  the  Legislature  directed  a  suspension  of  expenditures. 
Work  then  in  progress,  however,  was  continued  and' in  1847  the 
work  of  enlargement  was  resumed  and  was  substantially  com- 
pleted in  1862.  Since  that  time  there  has  been  no  change  in  the 
standard  of  width  at  water  line  of  seventy  feet,  or  depth  of 
seven  feet 

As  stated  above^  the  recent  improvement  has  been  the  length- 
ening of  one  of  each  of  the  twin  locks  so  as  to  pass  two  coupled 
boats  at  each  lock.  Thirty-eight  of  the  seventy-two  locks  of 
the  Erie  canal  have  thus  been  lengthened. 

•  

Size  and  Tonnage  of  Boats. 
The  Erie  canal,  as  first  constructed,  permitted  the  passage  of 
boats  seventy-eight  feet  eight  inches  long,  fourteen  feet  five 
inches  wide  and  three  ft*i^t  five  inches  draught,  with  i  capacity  of 
eighly  tons.  The  present  canal  carries  boats  ninety-eight  feet 
long,  seventeen  and  one-half  feet  beam  and  six  feet  draujrht,  with 
a  capacity  of  250  tons;  the  capacity  of  most  of  the  boats,  however, 
is  240  tons.  The  boats  are  now  constructed  to  the  full  carrvinar 
capacity  which  the  dimensions  of  the  locks  permit. 

Introduction  of  Steam  Propulsion. 

Animal  propulsion  was  the  only  method  in  use  on  the  canal  up 

to  about  1871,  with  the  exception  of  some  small  passeus^or-boats 

in  which  steam  was  used,  but  not  for  the  transportation  of 

freight,   except  perhaps,  experlmentallar.    In  1871,    (iie  Ledft- 
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latme  oreated  a  oommiflBloii  to  test  and  examine  taLTentions  and  trt  t^ 

derlcefi  by  which  steam  or  any  other  motor  than  animal  power  tii,< 

might  be  practically  and  profitably  applied  in  the  propulsion  of  '.lii* 

boats  upon  the  canals  and  providing  for  the  payment  of  an  award  >tr\ 

of  |10p,000  for  such  inventions  or  devices  not  exceeding  three  In  .tf 

number,  as  shotdd,  in  the  opinion  of  this  commission  be  satlsfac-  si;i 

torily    adapted    to   the   purpose.      These  inventions  or  devices  i-. 

were  to  be  tried  at  the  cost  of  the  parties  offering  them  for  trial;  i,, 

they  were  to  actually  transport  at  least  200  tons  of  cai^;  they  \ 

were  to  have  a  rate  of  speed  not  less  than  an  averajye  of  three 
miles  per  hour,  without  injury  to  the  canals;  they  were  to  be  v 

easily  stopped  or  backed;  simplicity,  economy  and  durability  were  \ 

to  be  elements  considered  and  they  were  to  be  readUy  adapted  | 

to  the  exiffting  canal  boats,  and,  finally,  they  were,  in  the  opinion 
of  the  commission,  to  lessen  the  cost  of  canal  propulsion  and 
Increase  the  capacity  of  the  oanala  This  conunisslon  consisted 
of  Messrs.  (George  B.  McClellan,  Horatio  Seymour,  Ei'astus  S. 
Prosser,  David  Dows>  George  Oeddes,  Van  R  Bichmond,  Willis 
S.  Nelson,  George  W.  Chapman,  William  W.  Wright  and  John  D. 
Fay.  Mr.  David  M.  Greene  was  appointed  engineer  to  this 
commission. 

It  had  been  quite  generally  supposed  that  one  of  the  chief  diffi- 
culties to  be  overcome  in  the  application  of  steam  to  the  propulsion 
of  canal  boats  was  the  swell  or  wave  which  would  be  created  by  the 
machinery  of  propulsion  and  the  consequent  damaj^e  to  the  banks 
of  the  canal.  It  was  soon  found  that  this  difficulty  did  not  exist 
to  any  appreciable  extent  at  the  speed  mentioned.  A  wave 
or  swell  is  caused  very  much  more  by  high  speed  than  by  the 
machinery  of  propulsion;  in  fact  boats  now  carrying  freight  and 
navigating  the  canal  by  steam  power  cause  no  appreciable  injury 
to  the  banks.  Occasional  boats  carrying  passengers  and  light 
freight  and  running  at  a  high  rate  of  speed  do  cause  waves  which 
are  injurious. 

Many  models  for  wheels  and  for  modifying  the  shape  of  boats 
with  the  purpose  of  preventing  this  wave  were  submitted  to  the 
commission,  and  it  was  found  necessary  to  adopt  a  resolution 
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to  the  effect  that  there  was  no  particular  difficultv  in  navip^itinj? 
the  canals  by  boats  caiTyinp:  200  tone  car^o  at  the  rate  of  three 
miles  per  hour,  ao  far  as  rej^ards  injuiy  to  the  canals  or  their 
structurfs,  the  main  point  to  be  considered  beinj?  the  economy 
of  srtesim  or  other  motor  as  comparted  with  animal  power.  As 
stated  aboA'e,  expeiienc(»  and  observation  for  a  number  of  years 
hjus  justified  this  conclusion,  so  far  as  regards  the  sjM^ed  attained 

bv  anv  l>oatfl  in  ordinaiT  use  on  the  canals  of  the  State  of  Ne^w 

«        ..  ft 

York. 

Dunng  the  firs't  setinon  of  the  commission's  existence  thei-e 
was  but  one  sti»tunboat  officially  considered  and  this  siteamer 
had  the  scnnv  in  the  bow,  forcing  the  waiter  back  thix>ugh  a 
passage*  underneath  the  boat.  During  the  second  season,  in  1872, 
twelve  steamers  were  i)resented  for  observalion,  only  thret?  of 
which,  however,  made  the  thi*(^  round  tii|>s  betwet^n  New  York 
and  Buffalo  and  return  required.  One  of  these,  the  '*Willitun 
X(  wnum/'  had  a  capacity  at  six  i(H*t  draught  of  214  tons,  a 
single  upright  engine,  twelve  inches  in  diameter  and  twelve 
inches  stroke,  and  a  screw  four-bladiHl,  five  feet  in  diameter 
with  seven  ft^*t  pit('h;  the  boiler  was  horizcmtal,  I'etuni  tubular, 
eight  fei*t  long,  four  feet  in  diameter.  Another  steamer,  the 
"William  Baxter,"  207  tons,  had  a  comi)ound  condensing  engine, 
cylinders  seven  and  twelve  inches  in  diameter  with  a  stroke  of 
twelve  inches,  a  boiler  seven  ft^t  high  and  forty -six  and  one-half 
inches  in  diauieter  with  a  hull  of  somewhat  peculiar  shape.  The 
Baxter  had  two  three-bladed  s(*rews  four  and  one-half  feet  in 
diameter  with  four  feet  pitch,  and  the  miachineiy  wjis  controlled 
by  the  steei*sman.  The  steanun*  "Port  Byron,'*  had  a  concnive 
bow  Inflow  th(?  water  line,  a  rectangular. trunk  along  the  bottom 
of  the  boat,  teiuiiuating  in  a  recess  cut  in  the  stem  for  a  feather- 
ing paddle-wheel  by  which  the  steamer  was  j)ropelled.  This  was 
ten  feet  in  diaiuc^ter  with  i)addl<^  of  boiler  iron  thn»e  feet  six 
inches  long  and  two  feet  four  inches  wide.  The  engine  was  double, 
non-cond^^nsiug.  tw<»lve  inches  in  diameter  and  twenty-four-inch 
stroke.  Tlie  "Charles  Uemje"  201  tons,  single  upright,  non-con- 
densing engine,  four-bladed  screw,  four  feet  six  inches  in  diameter, 
1891.  3 
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six  feet  six  inches  pitcli,  had  a  cjlindricjil  casing  of  boiler  iron 
with  a  horizontal  axis,  but  held  on  a  vertical  axis  about  the  scitew 
and  independent  of  it^  which  cylinder  replaced  the  ordinary  rud-  , 
der,  the  boat  being  steered  by  the  force  of  the  water  i  xpelled  by 
the  screw  and  passing  through  this  cylinder.  The  "Fountain 
City''  was  propelled  and  steered  by  two  stem  paddle-wheels, 
revolving  towards  each,  other  about  vertical  axes.  The  *^  Eureka  *' 
was  propelled  by  two  screws  located  in  the  bow,  but  was  not 
successful.  The  "George  A.  Feeter"  had  channel-ways  in  the 
hull  for  the  passage  of  water  but  was  not  successful  The  "  Oen- 
tral  City"  had  adjustable  paddle-wheels  placed  in  recesses  at 
the  side  of  the  stem,  with  arrangements  by  which  the  machinery, 
including  the  wheels,  could  be  raised  and  depressed. 

The  rei)ort  by  Mr.  D.  M.  Oreene  for  1872  has  mucb  valuable 
information.  The  conclusion  of  the  coiivmission  for  that  season 
was  that  the  time  had  not  been  fairly  sufficient  for  complete  trials, 
as  intended  under  the  law  and  therefore  no  awards  were  made, 
but  it  was  recommended  to  the  Legislature  that  the  experiments 
should  be  continued.  The  Legislature  did  at  the  session  of  1873, 
pass  an  act  continuing  the  powers  of  the  commission  during  that 
season.  Several  new  boats  were  brought  forward.  The  "C.  C 
Pope*^  was  an  ordinary  full-sized  lake  bojiU  canning  202  tons  with 
single  engine,  cylinder  ten  inches,  stroke  t>velve  inches,  boiler 
eleven  feet  long  and  four  feet  diameter;  the  screw  was  four  bladed, 
six  feet  diamieter,  six  feet  pitch  and  the  screw  and  rudder  were 
adjustable  so  as  to  secure  complete  imuieimon  at  any  drauulit. 
This  device,  however,  did  not  seem  to  be  satisfactory.  The  "  C.  C. 
Smith''  was  similai*  to  the  Fountain  City  and  did  not  succeed. 
The  "  Peter  Cooper  "  was  similar  to  the  Port  Byron.  The  "A.  A. 
Webster  "  was  much  like  the  Dawson,  with  the  screw  in  a  cavity 
in  the  bow,  but  it  wa**  found  that  she  ran  better  stem  foremost 
and  she  was  run  that  way  during  the  season.  The  "  City  of  New 
York  "  was  built  by  Mr.  Baxter  on  tiie  plan  of  the  William  Baxter 
described  above,  but  somewhat  larger  and  had  two  high-pres- 
sure cylinders  and  one  low-pressure  cylinder,  four  and  three- 
fourths  inches  and  fourteen  inches  in  diameter  and  fourteen  inches 
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8tat)k^  with  a  Yeftfcal  boOw  aeren  feet  by  forly-eiglLt  and  Ihn^e^ 
fooHliB  fiiclie&    It  was  piopeUed  b j  a  smgle  f crai^bladed  screw. 

"Hie  n^nlts  obtained  hx  this  commission  are  given  in  an  appendix 
to  this  report  in  8ome  detail.  Th^y  are  briefly  as  follows:  One 
of  the  requirements  of  the  coInmi$^don  waa  that  eoch  boat  ahonid 
make  three  potrnd  tripe  between  Buffalo  or  Oswego  and  New  York. 
Only  the  Baxter,  the  Newman,  the  Port  Bvron  and  the  Dawson 
made  these  three  tripgj.  The  commiRsion  determined  not  to  make 
an  award  to  either  of  thes<*  boc^tR»  but  adopted  as  the  opinion  of 
the  commission,  resolutions  to  the  effect  that  the  "  inventaonst, 
devices  and  arrangements  of  maehin^ry  of  the  boat  William  Bax- 
ter are  the  be«?t.  adapted  to  fnlflU  the  objects  songht  t»  be  secured 
by  th^  law,  and  those  of  the  boot  William  Newman,  have  given 
hi^y  satisfactory  resultiii  and  possess  great  merff  Tlie  com- 
mission aJso  recommended  to  the  Legislature  the  enactment  of  a 
law  terminating  the  work  of  the  commission  and  making  an  award 
under  certain  conditions.  The  Ix^gislature  did  i>afls  in  June,  1874, 
such  a  law  providing  that  there  should  be  paid  to  William  Baxter 
the  sum  of  135,000,  provided  that  he  should  place  upon  the  canals 
of  the  State  during  the  season  of  1874,  seven  steamboarts,  fully 
equipped  and  in  all  respects  equal  in  power  and  capacity  to  the 
steam  canal  boat  City  of  New  York,  and  to  David  B,  Dobbins, 
the  sum  of  |15,000,  provided  that  he  should  place  upon  the  canals 
of  the  State  three  steamboats,  fully  equipped  and  in  all  respects 
equal  in  power  and  capacity  to  the  steam  canal  boat  William 
Newman;  and  to  Theodore  D.  Davis,  the  sum  of  |5,000,  jiro- 
\ided  that  he  should  place  upon  the  canals  of  the  State  during  the 
season  of  1874,  one  steamboat  fully  equal  In  power  and  capacity 
to  the  steam  canal  boat  Central  City.  The  provisions  of  this 
law  were  duly  complied  with  by  the  persons  named;  the  certifl- 
cates  were  made  and  the  awards  paid. 

The  work  of  this  commission,  as  outlined  above,  resulted  in  a 
permanent  Introduction  of  steam  propellers  upon  the  Erie  canal 
and  the  boats  placed  upon  the  canals  under  these  auspices  have 
continued  in  active  service  and  have  been  the  models  for  improve- 
ments which  have  since  been  made. 
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These  improvements,  however,  have  not  IxH^n  of  ynwt  i^xtenl, 
so  far  as  machinery  for  propulsion  is  concerned. 

» 

Double  Headers. 

The  introduction  of  boats  running  in  pairs  i^oupicHl  to«rether 
has  been  of  great  importance.    Tliis  applies  to  l>oiita  pn>]M*l]fd  by 
animal  power  as  well  as  to  tliose  propelled  by  steam.    This  mttbod 
was  introduced  about  1877.     The  original  plan  was  pit*»nttHl  by 
Mr.  William  Finck  of  Cluster,  Pa.     He*  coupled  two  boats,  the  ont* 
directly  behind  the  other,  by  rapes  which  were  conneote»l  with  the 
rudder  of  the  rear  boat  and  with  a  steering  wliet^l  upon  the 
forward  boat  in  such  a  way  that  the  rudder  would  be  moved 
and   the  boats   form   such   angles   with   each   other    as  .would 
enaWe  them  to  readily  turn  and  pass  curves,  or  other  b(»ats. 
Another  method  of  coupling  boats,  called   the    Illinois  system, 
because   it   originated    ujion    the   Illinois    and    ^^i*•higan    canal, 
couples  the  two  lx)ats  rigidly  together,  ste(*ring  the  lirst  boat  by 
the  rudder  of  the  rear  boat.     A  modification  of  the  Frick  plan  is 
the  one  now  in  general  use.     The  two  boats  are  connected  by 
ropes  running  from  the  stem  of  the  forward  boat,  through  blocks 
on  each  side  of  the  rear  boat  and  returning  (o  a  whcvl  on  the 
forward  boat;  these  ropes  are  not  eonn(*ct(Hl  with  the  rudder  of 
the  reaj"  boat,  which  is  left  fn^e  and  the  boats  ire  st(»ered  by  usin;; 
the  rear  boat  as  the  rudder.     This  plan  is  veiT  sunessful.     Most 
of  the  better  class  of  the  recently  built  canal  boats,  prt>peUed 
by  animal  power,  adopt  this  plan.  s(*curing  ther(»by  cousidenible 
economy  over  single  boats.     The*  singh*  boat  riMjuin^s   ftir  con- 
tinuous running  a  crew  of  at  least  four  nn^n  and  four  liorsi^s 
or  mules,  two  in  service  and  two  In  reserve;  the  **tloulil(*  header" 
or  coupled  boats  requires  no  more  (*r(»w  and  but  two  more  Iiorses, 
three  being  used  in  a  team.     Tlie  boats  now  iu  use  and  which 
carry  the  greater  jwrtion   of  tin*   Eni*  canal   frtMght   are  such 
"double  headers,''  each  boat  being  of  about  240  tons  capacity, 
although  the  mort*  recently  built  boats  have  a  capacity  of  250 
tons,  these  bt^ing  a«  large  jus  can  1m»  |>ass('d  through  th(»  ]>r(*sout 
locks.    The  two  boats  thus  couphnl  an*  towed  by  thnn^  horses 
or  mules,  each  team  working  twelve  hours  a  day.     Th(*s<*  boats 
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require  nine  to  ten  days  for  the  run  from  Buffalo  to  West  Troy  op 
Albany.  At  Albany  the  boats  are  made  into  Weeis  and  fowed  to 
New  York,  the  rest  of  the  trip  taking  about  three  days,  thus  mak- 
ing the  running  time  for  a  round  trip  about  twenty-tive  days, 
including  ordinary  delays.  The  boats  therefoiv  have  but  five 
days  for  the  ports  of  Buffalo  and  New  York  to  complete  a  trip 
in  one  month.  The  ordinary  canal  season,  May  first  to  December 
fw*st,  would  therefore  give  op|K)rtunity  for  seven  trips  of  such 
boats,  if  there  should  happen  to  be  no  special  delay,  but  as  such 
delays  almost  invariably  occur  at  some  time  during  the  season, 
either  from  breaks,  or  damage  to  the  boats,  or  loss  of  lime  in 
rt»ceiving  and  discharging  cargo,  the  usual  lumber  of  trips  is 
reduced  to  six. 

Steam  Fleets. 

Tlie  s;une  method  of  coupling  two  boats  together,  the  one  in 
front  of  the  other,  is  ustni  with  the  boats  pwpelled  by  steam 
power,  except  that  the  coupling  generally  emploj-ed  in  connect- 
ing a  steamer  and  its  inmitMliate  consort  is  mow  rigid,  being  a 
(connecting  ann  of  wood  on  each  side  of  the  bow  of  the  steamer, 
attached  to  the  stem  of  its  consort  which  is  pushed  by  the 
stejimer,  the  steamer  tlius  pushing  one  ordinary  freight  boat  and 
towing  either  one,  two,  three  or  four  other  ordinary  boats.  ITie 
boats  are  towed  bv  hawst^i's  five  inchee  in  circumfeivnce  and 
from  3()0  to  500  feet  long.  Tlie  general  arrangement  with  steamers 
of  the  power  now  in  use  on  the  canal  is  that  the  steamer  pushes 
a  (ousort  and  tows  two  boats  connei^ted  together.  The  trip  by 
sucli  a.  llet»t  through  th(»  canals  occui-s  as  follows:  'Hie  boats, 
including  the  sttnuuer,  being  loaded  at  Buffalo  and  connected  in 
the  way  indicated,  iim  without  interruption  the  distance  of 
thirtA-two  milew  to  the  head  of  the  five  (x>mbined  locks  ar  I^ck- 
port.  ITei^  the  bojits  must  be  st^parated  and  each  x)asses  alone 
through  the  locks,  as  the  length  of  each  of  these  locks  is  (mly 
sutU(  ient  to  jwish  one  bosit.  At  the  foot  of  the  Lockport.  locks  the 
flt^?L  is  again  connoted  and  passed  to  Newark,  97.42  miles,  with- 
on^,  disconnecting  the  double-lK^adei's,  the  eight  locks  betwH»n. 
those  i)oints  having  been  doubled  in  length  so  as  to  ixmuit  the 
passage  of  two  boats  coupled  together.    At  Newark  there  are 
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three  locks  not  yet  lengthened,  with  short  levels  of  S40  and  720 
feet  between  them,  and  to  pass  these  the  boats  have  again  to  be 
uticonpled;  there  is  then  a  distance  of  136^8  miles  to  Little  Falls, 
the  eighteen  locks  upon  which  hare  been  lengthened  and  througti 
which  the  boats  pass*  without  separation.  At  Little  Falls  there 
are  fonr  locks  separated  by  levels  of  3160,  740  and  1035  feet  which 
locks  have  not  been  lengthened.  From  the  foot  of  these  locks  to 
the  upper  Mohawk  aqueduct  below  Schenectady,  a  dUtance  of 
50.93  mUes,  the  eleven  locks  have  been  lengthened.  None  of  the 
twenty-two  locks  between  this  point  and  Albany  have,  as  yet, 
been  lengthened  and  therefore  the  boats  that  pass  througn  them 
have  to  separate.  Sixteen  of  these  locks  at  Cohoes  are  very  e]o:$e 
together,  separated  by  levels  from  590  to  640  feet  in  length,  and 
in  passing  from  one  to  the  other  of  these  the  boats  are  not 
coupled.  The  boats  generally  pass  into  the  Hudson  river  at  West 
Troy  and  are  towed  from  thence  to  Albany  in  the  river,  although 
the  eaf^tem  terminus  of  the  Erie  canal  is  at  the  basin  in  the  city 
of  Albany.  The  fleet  of  four  boats  upon  entering  the  river,  is 
made  up  into  a  compact  form,  one  boat  being  in  front  with  two 
boats  at  each  side,  the  bows  of  these  overlapping  the  stern  of  the 
forward  boat  and  the  steamer  being  in  the  rear,  with  her  bow 
between  the  two  side  boats.  In  this  way  the  steamer  handles 
all  as  if  they  were  one  craft  and  takes  them  to  the  harbor  of 
New  York  with  ease. 

The  canal  steamer  of  1891  is,  in  general  appearance,  similar  to 
the  best  class  of  the  canal  boats  propelled  by  horses,  except  that 
it.  has  finer  lines,  both  at  bow  and  stem,  and  different  interior 
arrangements.  The  frames  are  generally  of  oak,  the  ribs  being 
three  or  four  inch  timber,  spaced  about  fifteen  inches  and  planked 
with  two  inch  oak  in  long  pieces.  Some  of  the  boats  have  oak 
frames  at  bow  and  stem,  with  the  mid-rib  portion  of  five-inch 
pine^  bolted  together  with  long  vertical  bolts.  The  cabin  used  by 
the  master  and  family  is  generally  forward,  with  an  apartment 
for  the  use  of  the  crew.  The  pUot  house  is  usually  placed  over 
the  boiler-room.  The  boilers  are  either  horizontal  tubular,  about 
eight  feet  long  and  eight  and  one-half  f eefe  in  diameter,  or  verttcal, 
of  a  special  type  having  a  central  ^lindrical  magarine  wiiidL  is 
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fiUed  with  coal  from  the  top.  These  boilers  are  from  nine  nnd 
one-half  to  eleven  and  one-half  feet  in  height  and  from  fifty-four 
to  aixty-six  inches  in  diameter  and  have  about  100  two  and  one- 
half-inch  direct  tubes  and  about  thirtv-five  thret^inch  return  tubes. 
These  boilers  have  a  small  blower.  The  screws  are  about  six 
feet  in  diameter  and  with  a  pitch  of  from  six  to  seven  and  one- 
half  feet.  One  kind  of  boats  has  a  screw  formed  by  a  cin^ular 
disc  four  feet  in  diameter  with  a  flange  on  one  side  of  the  circum- 
ference to  which  four  blades,  about  two  feet  long,  an*  boltinl. 
This  screw  being  eight  ftvt  in  diamet-ar  and  the  dnvught  of  ilu* 
boat  never  exceeding  six  feet,  and  often,  when  running  light,  not 
much  more  than  one  foot,  the  blades  fi^e  at  least  two  ftn^t  above 
the  water  and  lose  a  large  propi^rtion  of  their  propelling  power. 
The  engines  of  most  of  the  boats  are  simple  condensing  engines 
with  cylinders  of  twelve  to  fourteen  inches  diameter  and  sixteen 
inches  stroke,  having  cut-oflf  arrangements,  feed  water  heaters 
and  surface  condensers.  The  water  for  condensing  is  circulated 
through  a  passuige  in  the  bottom  of  the  boat  and  theni*e  through 
the  condenser  by  a  pipe  ending  just  forward  of  the  si*rew.  The 
water  is  forced  through  this  apparatus  by  the  combined  motion 
of  the  boat  and  the  screw.  This  arrangement  is  quite  successful, 
creating,  when  in  good  condition,  a  vacuum  of  twenty-four  inches. 
Some  of  the  more  recent  boats  have  c*ompound  engines,  with  a 
high-pressure  cylinder,  ten  inches;  low-pressure,  eighteen  inches 
in  diameter,  and  a  conunon  stroke  of  fourteen  inches.  Tl^  valves 
are  rotary,  three  in  nimiber,  the  upper  one  being  adjustable. 
A  table,  "A,"  attached  gives  the  names,  dimensions  and  other 
data  relating  to  twenty-nine  steamers  in  active  sernce  upon  the 
Erie  canal: 
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TABLE 
Data  as  to  Some  of  the  Steam  Canal 


I 


1 

2 

S 

4 

6 

6 

7 

8 

9 

10 

11 

19 

18 

14 

16 

16 

17 

18 

10 

20 

21 

2i 


24 

26 
26 
27 
28 
29 


NAME. 


Acme 

Columbia 

Lizzie  Crandall 

Carrie  Stewart 

John  B.  DailajB 

Aug.  Demorest 

Wm.  Baxter 

Wm.  Spencer ;. 

A.,  J.  Wright 

Stranger 

Walston 

Wm.  E.  Cleary 

Ridgway 

City  of  Milwaukee  . 
James  W.  Morse  . . . 
Geo.  W.  Dimmers . . 

Zenobla 

Alfred  Morgan 

Arthur  D.  BisseU... 

E.  I*.  Cooke 

Dr.  A.  C.  Hallam... 
Francis  B  Thurber. 


John  Lang 


Mahar  &  Bums. 

Robert  Rogers  . 
H.  C.  French  . . . 
C.  H.  Dimmers . 
Q.  R.  Green  . . . . 
J.  C.  Austin  . . . . 


Master 


M.  Depuy 

Wm.  A  Fish 

E.  B.  Tuttle 

Robt  A.  Jewell 

A.  C.  Torrance 

Boyd  H.  Wood 

Robt,  O.  Christian 

William  Hickok 

J.  R.  Tuttle 

Louis  R.  Rector 

Timothy  Raf  tery 

WlnfleldH.  Scott.... 

E.  D.  Fiske 

Dawson  J .  Blair 

Edgar  Van  Buren 

Chas.  Dimmers 

S.  T.  Stacy 

Wm.  H.  Cuuningham 

Q.  R.KiU 

Albert  Scott 

Thomas  Joyce ....."... 
James  J.  Collins 


Owner. 


W.  D.  Jameson. 


John  C.  Thomson 


Thomas  Quigley 

DickWUUams 

W.  M.  Cole 

R  T.  CampV)ell 

W.  H.Kenny 


M.  Depuy 

F.  Beadle 

K.B.  Tuttle 

Robt.  A,  Jewell 

A.  C.  Torrance  &  Son 

Boyd  H.  Wood 

Mary  Christian 

Elizabeth  Hickok 

Lydia  M.  Hathaway. . 

Hattie  A  Rector 

Timothy  Raf  tery 

WinlleidH.  Scott 

E.  D.  Fiske 

Dawson  J.  Blair 

Edgar  Van  Buren 

Chas.  Dmimers 

O.  T.  SUcy 

Wm.  H.  CunningLam 

G.  R  Kill 

Michael  Kelly 

Matthew  Joyce 

Abi.  Collins 

\  George  B.  Johnson.. 
"l  W.  D.  Jameson 

)  John  T.  Thomson  . . . 
(  John  C.  Thomson  . . . 

Thomas  Quigley 

Michael  Kelly 

W.  M.  Cole 

R.  T.  CamplHjU 

W.  H.  Kenny 
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A. 

Boats  Navigating  the  Erie  Canal,   1891. 


Hull  Built  — 


Tons. 


Q.  W.  Hall 

Morgan  Bros 

O.W.Hall , 

NotterBros 

Morgan  Bros 

Notter  Bros 

Frank  Stotr 

Notter  Bros 

Notter  Brr>e 

Notter  Bros 

Morgan  Bros 

NotterBros 

ra  Betts 

Chas.  Dimmers 

Morgan  Bros 

Morgan  it  Sutton 

Benedict  A  Moi*gan.. 

O.  W.  Hall 

O.  W.  Hall 

Morgan  Bros 

[  Fall  Brook  Coal  Co 

|g.  W.  Hiai 

Morgan  Bros 

O.  W.  Hall . 

(*.  L.  Dimmers 

G.W.Hall 

G.  W.  Hall 

1891. 


1891 
1880 
1KS9 
1890 

ih-go 

1888 
1872 
1881 
1880 

■  •  •  • 

1883 
1887 
1883 
1876 
1888 
1890 
1881 


iSK-i 


1881 
1881 
1881 
1H80 

1676 

18M7 

1888 
18S5 
1882 
1887 
188C 


Lockport,  N.  Y 

Lockport,  N.  Y 

Ijockport,  N^  Y 

Buffalo.  N.  Y 

L/>ckport,  N .  Y 

Buffalo,  N.  Y 

Fishkill,  N.  Y 

Havana,  N.  Y 

Buffalo,  N.  Y 

Buffalo,  N.  Y 

Buffalo.  N.  Y 

Lockport,  N .  Y 

Buffalo,  N.  Y 

Buffalo,  N.  Y 

Ph<jemx.  N.  Y 

Buffalo,  N.  Y 

Lockport,  N.  Y 

Lockport,  N .  Y 

Ijockport,  N .  Y 

Havana,  N.  Y 

Hallam,  N.  Y 

Lockport,  N .  Y 

W'atkius,  N.  Y 


I 


Lockport,  N.  Y. 

Lockport,  N.  Y. 
Lockport,  N  Y. 
Buffalo,  N.  Y... 
Lockport,  N.  Y. 

Lockport,  N .  Y . 


128.09 

130.41 

185.39 

141.90 

127.15 

122.81 

116.93  \ 

131.76 

130.68 

135.00 

132.40 

140.65 

185.87 

125.19 

182.34 

126.64 

142.99 

187.66 

187.43 

135.65 

186.19 

181.42 

107.17 

187.02 

14J.08 
142.41 
183.48 
187.02 
109.21 


Dimensions. 


i 

3 

4 

■  •  •  • 

•  •  •  • 

92.7 

17.4 

93.0 

17  4 

•     ■     • 

•  •  •  • 

92.8 

•    •    •     • 

17.8 

96.7 

17.2 

S6.0 

17.7 

96.0 

17.8 

94.2 

17.8 

95  5 

17.8 

96.0 

17.5 

95.0 

17.8 

97.0 

17.8 

95.6 

18.0 

■  •  •  • 

98.1 

«  •  ■  t 

17.9 

90.0 

17.7 

96.0 

17.8 

96.4 

17.8 

95.4 

17.8 

95.8 

17.8 

93.1 

17,0 

96.6 

17.8 

92.8 

17.8 

95.4 

17.0 

tyt    4 

•l"*    u 

Net. 

108.07 
109.43 
108.66 
106.74 

91.54 
112.46 

73.76 
105.78 
106.38 
106.81 
105.52 
110.88 
107.67 

91.85 
105.82 

88. (M 
117.83 
106.48 
112.21 
115.71 
U8.48 
111.01 

75.41 

109:44 

111.73 
111.82 

105.97  ;  1W.4  ;-l7.8 

I 

109.43  I  95.7 
W'.OO  I  95.0 


17.8 
17.7 


9.2 
.8.6 


8.0 
9.5 
9.0 
8.6 
9.2 
9.0 
9.0 
9.2 
9,0 
8.8 

9.3 
7.0 
9.2 
8.9 
9.0 
8.8 

8.0 

8.9 

9.0 
8.8 
9.1 
8.9 
8.8 
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Tablie  a  —  Data  as  to  same  of  the  steam  canai 


1 

8 
8 

4 
5 
6 
7 
8 
9 
10 
11 
18 
18 
14 
15 
16 
17 
18 
19 
90 
21 
22 
23 
24 
26 
26 
97 
28 
29 


BOILBE. 


NAME. 


Acme 

Columbia 

Lizzie  Crandall 

Carrie  Stewart , 

John  B.Dallas 

Au^.  Demorest 

Wm.  Baxter 

Wm.  Spencw 

A.  J.  Wright 

Stranger  

Wateton 

Wm.  E.Cleary 

Ridgway 

City  of  Milwaukee. . 
James  W.  Morae. . . . 
Qeo.  W.  Dimmers. . . 

Zenobia 

Alfred  Morgan 

Arthur  D.  Bissell  . . . 

K  P.  Cook 

Dr.  A.  C.  Hallam  . . . 
Francis  B.  Thurber. 

John  Lang  

Mahar  &  Burns 

Bobert  Rogers 

H.  C.  French 

C.  H.  Dimmers 

Q.  R  Qreen 

J.  C  Austin 


BuUt  by 


a.  W.  HaU  

a.  W.  HaU  

G.  W.  Hall 

Geo.  W.  Tifft  &  Co. 

G.  W.  Hall  

Geo.  W.Tlfrt&Co. 

Bigelow  &  Oo 

A.  O.  Whltmore 

G.  W.  HaU  

G.  W.  Tifft  &  Co... 
G.  W.Tifft&Oo... 

G.  W.  Hall  

G.  W.  HaU  

Lanigan&OneUl... 
G.  W.  Hall  


G.  W.  HaU  

G.  W.  Hall  

G.  W.  HaU 

G.  W.  HaU  

G.  W.  Hall  

G.  W.  Tifft  &  Co. 

G.  W.  HoU  

G.  W.  Hall  

G.  W.  HaU  

G.  W.  HaU 

A.  O.  Whitmore . 

G.  W.  HaU  

Lyon  Co 


At  — 


Lockport,  N.  Y 

Lockport,  N.  Y 

Lockport^N.  Y 

Buffalo,  N.  Y 

Lockport,N.  Y 

Buffalo,N.  Y 

New  Haven,  Conn  

Havana.  N.  Y 

Lockport,  N .  Y 

Buffalo,  N.  Y 

Buffalo»N.  Y 

Lockport,  N.  Y 

Lockport,  N.  Y 


Lockport,  N.  Y 

Tonawanda,  N.  Y  . 
Lockport,  N.  Y  . . . 

Lockport,  N.Y 

Lockport,  N.  Y 

Havana,  N.  Y 

Lockport,  N.  Y.... 

Buffalo,  N.  Y 

Lockport,  N.  Y  .... 
Lockport,  N.Y  .... 
Lockport,  N.  Y  ..f. 
Lockport,N.  Y.... 

Havana,  N.  Y 

Lockport,N.  Y  .... 
Newark,  N.  J 


In 


1891 
1889 
1890 
1890 
1890 

1884 
1881 

k  •  •  •  « 

1801 
1889 
1887 


1887 
1887 

1881 
1885 
1882 
1881 
1881 
1880 
1888 
1886 
1888 
1888 
1882 
1887 
1879 
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h'xUa  »*.?••  ,V»*»-V  lA^  £j^  i%F%i*\  1S91  —  (CoDtiiia^l). 


Ma:^njd. 


R»n 


L«^r«h 


"5 


u 

« 


! 

3 


1 


I 


V^nacal  ... 
HoruouT'Al 


H«>ruoctal  ... 
Horixontal  ... 
HoruKtQtal  ... 

Vertical 

Yertiesd 

Vertical 

Horuontal  ... 
Horaontal  ... 

Vertical , 

Vertical 

Vertical 

Vertical 

HorizoDtal  ... 

Vtftical 

Vertical    

Vertical 

Vertical 

Vertical 

Vertical 

HorixoDtal  .. 

Vertical 

Vertical 

Vertical 

Vertical 

Vertical 

Vertical 


Itmd  . 
Irv>Q  . 

Steel 
!t\«. 
lx\« . 
Irvm . 
$teel 
Ste«l 
Iron . 
lri>n  . 
ln>Q . 
Iron . 


11  r 


i 


Iroo . 
Iron . 
Iron . 
lrf>n . 
Iron  . 
SU^l 
Iron  . 
Iron . 
Iron . 
Iron  . 
Iron . 
Iron. 
Iron . 


U*  v>- 


J*  0- 

r  > 

10   6- 
10  0 

7   5- 

;i  tv 
10  6" 
u>  «• 

9  «• 
10   6" 

9  r 

10  6* 
10'  0*  ' 
10   0- 
10   C  , 
10   6 

i 

10  0- 

I 

T    S-  ■ 
10*  0* 
10*  6- 
lOr  «• 

9'  «• 
W  or 

V  6' 


;^' 


87- 


•i; 


CO* 
88- 


) 


1^4 


A>R 


11^ 

»R 


I 


«R 


)       rr 


TO 

»R 

D 

S^R 

liX)  D 

^R 

rrn 
a>R 
TT  n 

«>R 
T7l> 

llv^ 

d)R  , 

T7I>  • 

SS 
100 

%l 
100 


<s 


4*      » 


a^- 


•9    »' 


a- 


no  Xaivna. 

n;»  Rlo««r. 

14^^  Xatwnil. 

195  N'anval. 

UV  Natural. 

140    Natural. 

W     Blo^nNT. 

r 

w :  luoww. 

1%  '  Natural. 

90  '  Blow%>r. 

....  '  Natural. 
I 

Bk>wr. 
Blotrw. 
Woww. 
Wower. 


Tl» 
7» 
TO 
TO 
«0 


90     Blo\vf4'. 

105    Natnml. 

M  !  fUower. 


91 
TO 
«) 
84 
90 


Bloww. 
Rlow«r. 
Rlow«r. 
Bloirer. 
Blonrw. 
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Table  A  —  Data  as  to  some  of  the  steam  canal 


(4 


1 

2 

8 


5 
6 


8 

9 

10 

11 

12 
13 

14 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 


NAME. 


Acme 

Columbia 

Lizzie  Crandall . 

Carrie  St^-wort 


John  B.Dallas.. 
Aug.  Demorest. 

Wm.  Baxter. . . . 


Wm.  Spencer. 
A.  J.  Wright. . 
Stranger 

Walston 


Wm.  E.  Cleary 
Ridgway 


City  of  Milwaukee. 


James  W.  Morse. . . . 
Geo.  W.  Dimmers  . . 

Zenobia 

Alfred  Morgan 

Arthur  D.  Bissell... 

E.  P.  Cooke 

Dr.  \.  C.  Hallarn... 
Francis  B.  Thurlier. 

John  Lang  

Mahar  &  Bums 

Robert  Rogers 

H.  C.  French 

C.  H.  Dimmers 

Q.  R.  Green 

J.  C.  \ustin 


Screw. 


a 


6' 
6' 
6' 


6' 
6' 
(Two 

8' 
8' 
6' 

5'10' 

6' 
6' 

5'  8- 

6' 
6' 
6' 
6' 
8' 
8' 
8' 
8' 
6' 
6' 
6' 
6' 
6' 
6' 


J3 


6'  9' 

6'  9- 

6'  2- 

6'  9- 

C  3- 

(K  6" 

4'  6' 

C  6' 

6'  6* 

6'  6- 

0'  6- 

6'  3- 

6'  3" 

«'  0' 

6'  3' 

7'  6* 

6'  3' 

6'  6' 

6'  6- 

C  8- 

6'  0' 

6'  0- 

6'  9" 

6'  6' 

6'  8' 

6'  6- 

6'  3" 

6'  8- 


'S 


a> 
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Enoins. 


Pattern. 


Simple  condensing... 
Simple  condensing... 
Simple  condensing. . . 

Compound 

"Simple  condensing... 
Simple  condensing... 

Compound 

Simple  condensing. . . 
Simple  condensing... 
Simple  condensing. . . 

Compound 

Simple  condensing  .. 
Simple  condensing... 


Compound 


Simple 
Simple 
Simple 
Simple 
Simple 
Simple 
Simple 
Simple 
Simple 
Simple 
Simple 
Simple 
Simple 
Simple 
Simple 


condensing. . . 
condensing... 
condensing. . . 
condensing... 
condensing... 
condensing... 
condensing... 
condensing  . . 
condensing. . . 
condenaing... 
condensing... 
condensing... 
condensing... 
condensing. . . 
condensing. . . 


Cylinder^ 


14'  X  16 

14'  z  16 

14-  z  16 

JO- 

18'  z  14 

14'  z  16 

14'  z  15 

7' 

14'  z  14 

14'  z  16 
-4'  X  16 
12-  z  16 

10- 

18'  z  14 

14-  z  -6 
12'  z  16 


\fi 


z14 


14'  X  16 
16'  z  1»> 
12-  z  16 
14'  z  '6 
12-  X  16 
12'  z  16 
12'  z  16 
12-  z  16 
14'  z  14 
14'  z  16 
14'  z  16 
14'  X  16 
14'  X  16 
14'  X  16 
^2'  X  16 


In  order  to  secure  exact  data  as  to  the  performance  of  the 
canal,  I  detailed  Mr.  Aug.  S.  Kibbe,  C.  E.,  to  make  personal 
these  boats  and  obtained  a  large  amount  of  very  inbei-esting 
^rom  which  are  given  in  an  appendix.    He  was  assisted  in  this 

servations  are  given  in  Table  B  herewith: 


'^ 


StATB  Enoineeb  and  Subybyor. 


boats  navigating  the  Erie  canal ^  1891  —  (Concluded), 
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Engine. 


Built  by  — 


O.  W.  Hall.. 
G.  W.  Hall.. 
G.  W.  Hall.. 


Henry  G.  Trout 

G.  W.  Hall 

Pound  ManiifacturiDg  Co  ... 

Fiahkill  Landing  M  ichine  Co. 

A.  O.  WhitmdTe 

G.  W.  HaU \ 

Pound  Manufacturing  Co 

Henry  G.  Trout 

G.  W.  Hall 

G.W    Hall 


Utica  Steam  Engine  Co 


G.  W.  Mall 

Pound  Manufacturing  C<>. 

G.  W.  Hall 

G.  W.  Hall 

G.  W.  Hall 

G.  W.  Hall 

G.  W.  Hall 

Pound  Manufacturing  Co. 

Trout  Engine  Co 

G.  W.  Hall 

G.W.  HaU 

G.W.  Hall 

A.  O.  Wbitmore 

G.  W.  Hall 

O.  W.  HhII 


Number  of  Buffai-o  Clear anokh. 


1887 


8 
5 


3 
(3 


.5 


1 

G 
5 


5 
1 
7 


18^^8. 


h 


G 

5 


.5 

6 


4 

6 
4 
6 


3 


6 
3 
C 
0 


^e89. 


5 


2 

5 
5 
4 

6 

4 
4 

fi 
5 


4 
6 


5 
4 

5 
6 
C 
C 

5 


7 
6 
5 


5 


5 


f 

6 
5 
« 
4 
5 


1800. 

1801. 



5 

r> 

5 

■^ 
( 

6 

6 

6 

5 

4 

6 

6 

o 

0 

5 

6 

6 

6 

5 

5 

0 

7 

h 

6 

3 

4 

0 

5 

6 

6 

5 
6 
6 
5 
6 


6 


5 


7 
6 
5 
6 
6 


Steam  eanal  boats  now  eng^aged  in  transiwrtation  upon  the  Eric 
observations  upon  this  subject.  lie  traveled  upon  a  number  of 
information,  vvbicli  he  has  embodied  in  a  report,  extensive  extracts 
duty  by  Mr.  Carleton  Greene,   C.  E.    Certain  results  of  these 
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TABLE 

Results  of  Observations  upon  Steam  Canal  Boats, 

boats  bound  west 


3 


6 


7 
8 


9 


Acme ■ 


A.  J.  Wright. 


Aug.  Demeu-est 


■i 


4  ,  U«o.W.  Dimmers 


John  B.  Dollas  . . . 


Lizzie  CrandaJl. 


Stranger 
WalHton  . 


Wm.  E.  Cleary..- 


Newark 

Lock  61 

Lock  68 

Lock  66 

Bridge    90 

Bridge  104 

Bridge  108 

Bridge  119 

Bridge  130 

Bridge  130 

Bridge  146 

Bridge  154 

Newark 

Durham  ville. . . . 

Gere's  lock 

Jordan 

Give's  lock 

Bridge  76,  E.  D. 

Spencerport . . . . 

Rome 

Higginsville  . . . . 

Canastota 

Chitteuango.... 

Rome 

Jordan 

Brockport 

Durhamville.... 
New  Boston  . . . . 

Manlius 

Durhamville.... 


To 


Lock  60 

Lock  62 

Lock  63 

Bridge    90.. 

Bridge 

Bridge 

Bridge 

Bridge 

Bridge 

Bridge 

Bridge 

Bridge 

Lockport 

Kirkville 


108. 
108.. 
111).. 
130  . 
186.. 
140.. 
154. . 
159.. 


Jordan  .... 
Port  Byron 
Port  Byron 
Port  Jackson 

Albion 

Higginsville 
Canastota . . 
Chitteuango 
Syracuse  . . . 
Syracuse . . . 
Port  Byron . 

Albion 

New  Boston 
Manlius  .... 
Syracuse . . . 
Syracuse . . . 


5. 


S 
9) 


k5 


4^ 


('] 


S 
4 


8 
4 


Spskd. 


6. 


2.75 
2.69 

»  •  •  • 

2.64 
2.51 
2.25 
2.53 

2.66 
2. 


2.6 

2.78 

3.05 

2.54 

2.78 

2.48 
2.76 
2.56 
2.29 

2.86 
3.27' 
3.20 
3.29 
8.27 
3.26 
2.69 
2.45 
2.84 
2.86 
2.85 
2.86 


7. 


O   00 
C  *J  3 


2.99 
2.88 

•  •  •  • 

8.01 
2.88 
2.62 
2.90 
3.03 
2.62 
2.il8 
3.15 
3.42 
2.86 
2.48 

2.60 
2.64 
2.60 
2.59 

3.23 
2.97 
2.90 
2.99 
2.97 
2.96 
2.57 
2.82 
2.54 
2.56 
2.. 55 
2.56 


8. 

9. 

10. 

1-s 

§■ 

V 

o  ® 

a< 

■s  o 

•-  ^ 

•M 

-off 
str 

0 

£ 

9 

^ 

|& 

S 

o 

S 

8.6 

654 

3.94 

8.7 

685 

8.76 

3.8 

628 

4.14 

8.75 

691 

8.71 

4.1 

746 

8.45 

8.0 

668 

3.85 

4.0 

730 

3.58 

4.05 

738 

3.49 

3.3 

622 

4.14 

4.0 

780 

3.53 

4.0 

730 

3.53 

4.0 

730 

8.53 

*  «  •  • 

4.5 

806 

'8!i9 

3.5 

ri82 

4.05 

3.9 

698 

8.69 

2.5 

•     V     ■      • 

628 

*5!36 

3.0 

576 

4.47 

2.5 

41W 

5.15 

2.5 

498 

5.15 

2.7 

529 

4.86 

2.5 

498 

5.15 

•  •  •  • 

4.0 

'526 

'3!6i 

4.8 

.500 

iO.22 

4.0 

7m 

3.53 

4.1 

746 

3.45 

4.0 

730 

3.58 

40 

730 

3.58 

BOATS    BOUND    EAST 


10 


11 


12 


IS 

14 
15 


Carrie  Stewart. .  - 


City  of  nfilwauke^^' 


Columbia. 


James  W.  Morse 


Ridgway  .... 
William  Spencer.. 


Spencerport 

Lock  63 

Lock  62 

Macedon 

Lyons 

Lock  Berlin  .... 

Clyde 

Port  Byron 

Jordan 

Spencerport 

Syracuse 

Durhamville 

Happy  Val.  road 

Bridge  46 

Rome 

Durhamville 

Jordan 

Clute's  farm  br. 

Albany 

Syracuse , 

Syracuse  


Rochester .... 

Lock  62 

Macedon 

Newark 

Lock  Berlin  . . 

Clyde 

Port  Bj-Ton  . . . 

Jordan 

Memphis 

Memphis  .... 

ManhuB  

Happv  Val.rd. 

Bridge  45 

Rome 

Murphy's  road 

UlicA 

Newport 

Lock  18 

Newburgh.... 

Manlius 

KirkvUle 


J 


4-{ 


5^ 


\'\ 


4 
8 


2.a5 

2.62 
2.49 
2.40 
2.17 
2.41 
2.12 
1.85 
1.69 
2.24 
1.83 
1.86 
1.82 
l.s:^ 
1,98 
1.89 
1.6:^ 
2.46 
3.21 
1.82 
1.79 


2.28 
2.3« 
2.25 
2.16 
1.98 
2.17 
1.98 
1.99 
1.55 
2.04 
2.13 
2.16 
2.12 
2.13 

i.as 

1.8«^ 
1.51 
2.16 

V 

2.12 
2.09 


5.6 
5.1 
4.8 
4.4 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
1.0 
5.0 
5.0 
5.0 
5.0 
5.0 
8.5 
3.5 
8.5 
4.0 
4.0 


♦J60 
520 
520 
500 
460 
500 
500 
500 
500 
500 

985 
98,-) 

985 
9K^ 
654 
654 
6.5.1 

ms 

780 


<  .  <4 

9.M 

10.22 

11.11 

10.22 

10.22 

10.22 

10.2:3 

10.22 

10.22 
'f 

2.' 91 
2.91 
2.91 
2.91 
2.91 
3.94 
8.94 
8.94 
3.58 
8.53 


State  Unqihbeb  add  Suevbtob. 


ON  THB  Erie  Canal,  Octobbb  a 

WITH    HAU    CABG0B8. 


>  NOVBMBBR,  1891. 
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Tlie  strain  fleets  on  the  Erie  canal  at  this  time  nin  at  an 
average  s[X*e(l  of  two  and  one-half  miles  per  hour  through  the 
water.  The  distance  between  Buffalo  and  Albany  is  352  miles, 
and  the  trip  is  made,  including  ordinary  detentions  and  lo(*kages, 
in  about  seven  and  one-quarter  days.  The  coal  consumption  aver- 
ages about  twenty  iind  five-tenths  iK>unds  \k^v  hoiit  j^***  '^^^1** 
thi'ough  the  water.  The  fleet  of  steamer  and  tht*ee  boats  carries 
a  crow  of  ten  men,  including  the  captain,  six  men  being  n])on 
the  steamer  and  its  consort  and  fom*  upon  the  boats  towed.  The 
foUoNving  table  givc^  tlie  ac^tual  time-table  of  a  steanuT  and  its 
ai*oompan\ing  boat«  during  the  vsea-son  of  381)1.  This  st(»amir, 
Walston,  is  dc*scribed  in  Table  A,  referrcnl  to  alK>ve: 


Trips  of  Steajvier  Walston  AVrrn  Three  Boats,  Season  of  1891. 


Trips. 


West. 


1 
2 
8 

k 


5 


6 


a«»t. 


1 


8 
4 
5 
C 


Lkft. 


New  York       Buffalo. 


♦  May  7 
Ju'  e  4 
July""'i6 
August  m 
Sept.      15 

Oct. is 

NovV'ii 


May  19 
juue  21 
August  4 
Se*pt.""i 
Sept  .'"89 
Oct."  "28 
Nov""* 


AllRIVBD. 


liuffnlo. 


New  York 


May  16 
June  IS 
jiily    "  i9 

■  •  •  ■  •  «  ■ 

August  29 
Sept.  "24 
Oct.  "if4 
Nov'.  "'26 


May       27 

j'uiie* '  '36 
August  13 
Sept.  "io 
Oct."  "9 
isVn'.""'6 
Dec. 


Totals  for  thirteeu  trips. 
Averagejj 


Days  Eij^psed. 

In  travel. 

9 
8 
9 
9 
9 
9 

10 
9 
0 

10 
9 
9 

9 

+ 

118 
9  1-18 

At  New 
York. 

At  'uf- 
falo. 

8 

lo 

6 

5 

6 

5 

8 

t8 

tie 

8 

'"i 

..  ..   . 

40 

«7« 

80 

0^ 

v.  w'll  be  seen  that  this  boit,  \^'ith  its  tow',  made  seven  roiin^i 
trips  bet\v(*en  Buffalo  and  New  York,  and  out  of  197  days  naviga- 
tion, US  were  spent  in  tnivelingand  delays  en  route,  forty  days  in 
Xew  York  discharging  and  loading  cargo,  and  thirty  nine  in  HnlTalo 
discliarging  and  loading  and  in  delays  on  ac(!Ouut  of  breaks  in  canal. 
This  shows,  inclusive  of  everything,  an-  average  per  round-1ri{) 
of  eighteen  days  four  hours  ninning  and  thirteen  days  four  hours 


♦  Rt»porte<l  as  leaving  NVest  Troy  on  this  date  ami  detained  on  catuiJ. 

t  Liiid  at  HutT  .lo  to  av'>i(l  cr  >\vd  »r  boats  at  a  hrtvik  in  tli«'  canal. 

t  Dates  not  re|)orted.    Caught  in  Ice  and  broke  a  pas.sage  fmm  Little  Falls  to  We^t  Troy, 
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in  port,  making  thirtj-one  days  eight  hours  per  round-trip.  All 
infonuation  secured  goes  to  show  that  one  round- trip  per  month 
may  be  accomplished  by  such  a  fleet  under  present  practice  and 
diu-in^  the  season  of  open  canals,  from  May  first  to  Decanter  first 
Some  steamers  do  not  continue  in  constant  travel  bet\^'een  Buf- 
falo and  Xew  York  throughout  a  season.  The  following  record 
of  the  steamer  Carrie  Stewart,  from  March  12,  1891,  to  December 

I,  181)1,  is  of  interest:  This  boat  made  six  round-trips  between 
Now  York  and  Buffalo,  with  either  three  or  five  consorts,  and 
el(^ven  trips  to  other  points  —  New  Haven,  Bridgeport,  Philadel- 
I>hia  and  Baltimore  —  and  ran  over  7,300  miles  in  less  than 
270  days. 

Trips  of  Steamer  Carrie  Stewart. 

1891. 

1.  Steamer  and  consort,  New  York  to  Philadelphia. 

2.  Steamer  and  consort,  Philadelphia  to  New  Haven. 

3.  Steamer  and  consort,  New  Haven  to  New  York. 
4r,  Steamer  and  consort.  New  York  to  Philadelphia. 

5.  Steamer  and  consort,  Philadelphia  to  New  York. 

6.  Steamer  and  three  consorts,  New  York  to  Buffalo. 

7.  Steamer  and  five  consorts,  Buffalo  to  New  Y'ork. 

8.  Steamer  and  three  consorts,  New  York  to  Buffalo. 

9.  Steamer  and  three  consorts,  Buffalo  to  New  York. 
10.  Steamer  alone.  New  York  to  Bridgeport. 

II.  Sti'amcT  alone,  Bridgeport  to  New  York. 

12.  Steamer  alone,  New  York  to  Bridgeport. 

13.  Steamer  alone,  Bridgeport  to  New  York. 

14.  Steamer  and  thri^  consorts,  New  York  to  Buffalo. 

15.  Ste^uner  and  three  consorts,  Buffalo  to  New  York. 

16.  Steamer  and  five  consorts.  New  York  to  Buffalo. 

17.  Steamer  and  five  consorts,  Buffalo  to  New  York. 

18.  Steamer  and  three  consorts,  New  York  to  Buffalo. 

19.  Ste:imer  and  thn^e  consorts,  Buffalo  to  New  York. 

20.  Steamer  and  three  consorts,  New  York  to  Buffalo. 

21.  Stt^amer  and  tlire*  consorts,  Buffalo  to  New  York. 

22.  St(^amer  and  llireo  consorts,  New  York  to  Baltimore. 

23.  Steamer  and  thn^  consorts,  Baltimore  to  New  York. 

Cost  of  Transportation  on  the  Erie  Canal 
I  have  scH^ured  data  as  to  the  actual  co«t  of  transportation  ujxm 
the  canals  in  1891,  both  by  the  horse  l>oat;S  and  by  those  propell(»d 
1891.  5 
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by  steaiiL  This  1ms  been  obtained  throngh  interviews  with  many 
owners  and  captains  of  boats  and  by  the  actual  observation  of 
Assistant  Engineer  Kibbe.  The  wages  of  men  employed  on  the 
horse  boats  are  from  twenty  doUars  to  thirty-five  dollars  per  month 
and  board;  the  board  costs  about  thirty  cents  per  day,  making  the 
wages  thirty  dollars  to  forty-five  dollars  per  month.  The  feed 
of  six  hoi'ses  or  mules  costs  about  seventy-five  dollars  per  month, 
and  there  must  be  allowed  about  ten  dollars  per  month  for  shoes 
and  medicine.  In  the  tables  of  cost  is  included  an  item  for  inci- 
dentals, which  provides  for  tow  lines,  oil  for  lights,  etc.  Wharfage 
iQ  Buffalo  is  free;  in  New  York  there  is  a  charge  of  thirty  cents 
for  each  light  boat  and  forty  cents  for  each  loaded  boat  at  each 
dock  touched.  Fifty  dollars  per  month  has  been  charged  for  the 
capta.in's  time  and  board.  The  estimate  is  made  on  the  basis  of 
250  ton  carrying  capacity  for  each  boat. 

For  the  four  boat  steam  fleets  the  steamer  carries  180  tons  and 
the  consorts  250  tons  each.  The  wages  paid  are,  for  wheelmen,  one 
of  whom  acts  as  a  river  pilots  forty  dollars  and  forty-five  doUarw 
per  month  and  board;  for  deck  hands,  twenty-five  dollars  per 
month;  for  engineers,  twenty-five  dollars  and  fifty  dollars  per 
month,  with  board  additional;  for  the  captain  of  the  tow,  forty-five 
dollars  per  month,  and  for  steersmen  and  deck  hands,  one  dollar 
and  fifty  cents  per  day  and  board.  The  coal  consumption  per  round 
trip,  Buffalo  to  New  York  and  return,  is  about  thirty-sit  tons.  On 
their  return  trip  from  New  York  to  Buffalo  the  steamer  carries  an 
average  of  about  136  tons  and  the  consorts  from  140  to  150  tons  of 
miscellaneous  freight,  the  rates  obtained  vaiying  from  forty  cents 
to  one  dollar  and  fifteen  cents  per  ton  from  New  York  to  Buffalo. 
The  insurance  on  wheat  carried  from  Buffalo  to  New  York  is 
invariably  paid  by  the  owner  of  the  boat  and  for  8,000  bushels, 
valued  at  one  dollar  per  bushel,  is,  for  a  first-class » boat,  twenty 
dollars;  second  class,  twenty -five  dollars;  third  class,  thirty  dol- 
lars. The  following  tables,  prepared  by  Mr.  Kibbe,  give  the  cost 
in  detail: 
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Cost  of  transportation  on  the  Erie  canal  and  the  Hudson  river^ 
between  Buffalo  and  New  York,  by  boats  carrying  full  cargoes  of 
wheat  easterly  at  four  cent»  per  b^ishel,  and  obtaining  partial  cargoes 
of  merchafidise  returning  at  sixty  cents  per  ton, 

A,  By  double-header  horse  boats, 

B,  By  four  boat  steam  fl-eet, 
V,   By  six  boat  steam  fleet. 


A,  JJouble-header  horse  boats  of  250  tons  capacity^- each  making  either 

six  or  sev^'.n  roufid  trips. 
In  vestment: 

Two  first-class  boats,  of  250  tons  capacity  each,  fitted 

ijp,  ready  for  business  f7,000 

Six  horses  or  mules,  at  |150 900 

Six  sets  of  harness,  at  |12 72 

Total  17,972 

Annual  expenses: 

Interest  on  investment  at  six  p(»r  cent f47.S 

Reserve  fund,  to  replace  boats  in  fifteen  years 284 

Reserve  fund,  to  replace  stock  in  six  years 122 

Repairs,  at  five  per  cent,  on  |7,072 354 

Insurance  on  boats 150 

WTiarfage  for  winter,  light 28 

Keep  of  stock  for  winter , 155 

Ki^I)  of  stock  during  season  of  navigation,  including 

feed,  shoes  and  medicine,  seven  months,  at  |85 595 

Fixed  annual  expenses (2,166 

If  six  trij)s  be  made  per  season,  the  running  expenses  would  be: 

Wa^os  and  board,  captain  and  four  crew,  for  season. .  |1,250 

Incidental   expenses    100 

Towing  on  river,  two  boats,  at  $45  per  boat,  six  trips . .  540 
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Commissions,  five  per  cent  on  |4,000  frei}?iit |200 

Insurance    on    cargoes,    six    trips,    at   |20   per   boat 

per  trip   240 

Wharfage,  New  York,  six  trips,  at  f5 30 

12,860 
Add  fixed  annual  expenses 2,160 

Total  annual  expenses   |4,52r) 

TVms  transported: 

Eaist,  250  X  2  X  6  trips  3,000 

West,  100x2x6  trips   1,200 

Total  tons  4,200 

Cost  per  ton,  Buffalo  to  New  York,  495  miles f  1.077 

Cost  per  ton  per  mile,  mills 2.18 

Cost  pa*  bushel  wheats  495  miles,  cents 3.231 

Trimming,  Buffalo  and  New  York,  c(  nts .275 

Cost  to  canaler,  per  bushel  of  wheat,  Buffalo  to 

New  York,  cents 3.506 

Elevator  charges,  New  York,  per  bushel,  cents 1 .  125 

Cost  ])er  bushel,  moved  495  miles  and  transhi])p(*d 

at  New  York,  cents 4.6:^1 

Season's  accoimt,  six  trips: 

Rkceipts. 
100,000  bushels  wheat,  at  4  c^nts |4,000 

1,200  tons  merchandise,  at  60  cents 720 

$4J20 

Expend  ITURK8. 
Annual  cost  of  running f  4,526 

100,000   bushels   wheat,   trimmed,    at   .275 

cents  275 

f4,801 

Net  loss,  six  round  trips f  81 
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If  aevai  trips  were  made,  the  rmmin^  expenses  wonW  Ix*: 
Wages  and  board,  captain  and  four  crew, 

seven  months,  at  f200 |1,400 

Incidental  expenses   100 

Towing  on  riyer,  2  boats,  at  f45  per  boat» 

7  trips   S30 

Ckmimissions,  5  per  cent  on  f4,6G7  freight . .  21^3 
Insurance  on  cargoes,  7  trips  at  |20  per 

boat,   per   trip 2S0 

Wharfage,  New  York,  7  trips  at  f5 35 

f2,fi7S 

Add  fixed  annual  escpenses 2JCU) 

Total  expenses  per  annum f4,>vi^ 

Tons  transported: 

East,  250x2x7 3,500 

West,  100x2x7   1,400 

Total  tons  4,9«)0 

Cost  per  ton,  Buffalo  to  New  York,  495  miles,  cents. .         9S.09 
Cost  per  ton   mile,  mills 1 .982 

Cost  i>er  busliel  wheat,  495  miles,  cents 2.942 

Trimming,  Buffalo  to  New  York,  cents .275 

Cost  to  canaler  per  bushel  of  wheats,  cents H.217 

Elevator  charges,  New  York,  cents 1 .  125 

Cost   per  bushel   wheat,   moved   495   miles   and 
transshipped  at  New  York,  cents 4.342 

H(\^son's  account,  seven  round  trips: 

116,667  bushels  wheat  at  4  cents f4,666  67 

1,400  tons  merchandise  at  60  cents 840  00 

15^506  <57         f5,n07 
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expendituices. 
Annual  cost  of  ronning $4^830 

116,667  bushels  wheats  tximmed,  at  J275 

cents    321 

16,151 

Net  profit,  7  round  trips |366 


B.  Four  bocU  steam,  fl^ty  one  steamer  and  three  boats  of  250  tons. 

Investment: 

Steamer,  hare,  of  180  tons  capacity $7,200 

Three  consorts,  of  250  tons  capacity,  each  at  ^j,o^y\. .  10,500 

Fitting  np  for  service 300 

Total  |18,r)00 

Annual  expenses: 

Interest  on  jnvestment  at  six  per  cent fUlO 

iCejserve  fumi  to  replace  fleet  in  fifteen  years 750 

Repairs,  five  per  cent 925 

Insurance  on  steamer . .    .  3  50 

Insurance  ou  consorts 225 

Wharfage  for  winter,  light  fleet 56 

Fixed  annual  expenses f;{,216 

Six  round  trips,  running  expenses: 

Wages    and   board,  captain   and   nine  crew, 

seven  months,  at  |426 ?2,982 

Coal,  thirry-six  tons  per  round  trip,  at  |4.25. .  91.^ 

Oil  and  waste,  at  |7  per  round  trip 42 

Insurance  on  cargoes,  |80  per  round  trip 480 

Commissions^  five  per  cent  on  |7,440  freight.. .  372 

Wharfage  and  incidentals,  say   18(i 

4,1)80 

Total  annual  expenses  .         |8,196 
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Tons  transportjed: 

East  (180+250x3)  x6  5,580 

West  (130+150+140x2)  x6 3,396 

8,976 

Cost  jier  ton,  Buffalo  to  New  York,  495  miles |0.;)131 

Cost  per  ton  mile,  miUfi 1 .845 

Cost  per  bus^hel  of  wheat,  Buffalo  to  New  York,  cents. .  2.739 

Trimminjif  per  bushel,  Buffalo  and  New  York,  cents. .  0.275 

Cost  per  bushel  borne  by  steam  eanaler,  cents 3.014 

Elevator  chargeB,  New  York,  per  bushel,  cents 1. 125 

Total  cost,  per  bushel,  loaded  in  Buffalo  and  traais- 

shipped  in  New  York,  cents 4 .  139 

Season's  account^  six  round  trips: 

Assuming  that  the  steamer  does  all  towing  for  Heel  in  New 

York  and  Buffala 

Receipts. 

186,000  bushels  wheat,  at  4  cents f7,4i0 

3,396  tons  mei-chandise  at  60  cents 2^038 

Towing  chaj-gee,  Buffalo,  f8x4x6 192 

Towing  charges,  New  York,  f  14x4x6 336 

110,006 
Expenditures. 
Cost  of  running  fleet {8,196 

186,000  ^bushels  trimmed,  at  0.275  cents 612 

8,708 

Net  profit^  six  round  trips fl,298 

Running  expenses^  seven  round  trips: 

Wages    and    board,    captain    and    nine   crew,    seven 

months^   at  |426 f2,982 

Coal,  36  tons  per  round  trip,  at  |4.25 1,071 

Oil  and  waste,  at  |7  per  round  trip 49 
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Insurance  on  cargoes,  J80  per  round  trip |56l) 

Commissions^  5  per  cent  on  |8,680  frei^^lit 434 

Whai*fage   and  incidentals 214 

15,310 
Add  fixed  annual  exx)ense8 3,216 

Total  annual  expenses f8,526 

Tons  transported: 

East   (1804  25Qx3)x7 6,510 

West  (136-t-150+140x2)x7    3,962 

10,472 

Cost  per  ton,  Buffalo  to  New  York,  495  miles |0.8142 

Cost  per  ton   mile,  mills 1.64 

Cost   i)er   bushel   of   wheat,    Buffalo   to   New    York, 

cents    2.44'5 

Trimming,  i)er  bushel,  Buffalo  to  New  York,  cents 0.275 

Cost,  per  bushel  borne  by  steam  canalers,  cents 2.71S 

Elevator  charges,  New  York,  per  bushel,  cents 1.125 

Total  cost  per  bushel,  loaded  m  Buffalo  and  trans- 

sliipped  to  New  York,  cents 3.S4»? 

Season's  account,  seven  round  trips: 

Receipts. 

217,000  bushels  wheat,  at  4  cents |8,G80 

3,962  tons  merchandise,  at  60  c^nts 2,377 

Towing  charges,  Buffalo,  |8  x  4  x  7 224 

Towing  charges.  New  Y^ork,  |14  x  4  x  7 392 

111,673 

Expenditures. 

Cost  of  running  fleet |8,526 

Two  hundred  and  seventeen  thousand  bushels 

trimmed,  at  0.275  cc^nts 597 

0,123 

Net  profit^  seven  round  trips f2,550 
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C,  Six  boat  ateani  fleet;  one  steamer  and  five  boats  of  240  tons. 

InveBtment: 

Steamer,  bare,  of  180  tons  capacity |7,200 

Fire  consorts  of  240  tons  each  at  f3,200 . .         16,000 

Fitting  up  for  service 800 

Total    124^000 

Annual  expenses: 

Interest  on  investment  at  six  per  cent f  1,440 

Reserve  fund  to  replace  fleet  in  fifteen  years 973 

Bepairs,  five  per  cent 1,200 

Insurance  on  steamer 150 

Instirances  on  consorts 375 

Wharfage  for  winter,  light  fleet,  say , 82 

Fixed  annual  expenses {49220 

Five  round  trips,  running  expenses: 

Wages  and  board,  captain  and  eleven  crew, 

seven  months  at  |595 |4,165 

Coal,  fifty  tons  per  round  trip  at  four  dollars 

and  twenty-five  cents   1,0G3 

Oil   and   waste,   five  round  trips,   at  seven 

dollars    35 

Insurance  on  cargoes,  f  120  per  round  trip GOO 

Commissions,  five  per  cent  on  freight,  |9,200,  460 

Wharfage  and  incidentals,  say 257 

G,580 

Total  annual  expense  |10,800 

Tons  transported: 

East  (180+240x5)x5  G,900 

West   (140+170+1  (x4)x5 4,550 

11,450 

1891.  6 
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CoBft  per  ton,  Buftelo  to  New  York,  495  mfles '  fO.94323 

Cost  per  ton  mile,  mills 1.906 

( ^ost  per  bushel  of  wheat,  Buffalo  to  New  York,  cents . .  2 .  830 

Trimming,  per  bushel,  Buffalo  and  New  York,  cents. . .  0.275 

Cost  per  bushel,  borne  by  steam  canaler,  cents 3.105 

Elevator  charge,  New  York,  per  bushel,  cents 1.125 


Total  cost  per  bushel,  loaded  in  Buffalo  and  trans- 
shipped in  New  York,  cents 4.230 

Season's  a^ecount,  (iv(»  round  trips: 

On  same  assumptions  as  for  four  boat  steam  fleet: 

Rbceipts. 

230,000  bushels  wheat  at  four  cents f 9,200 

4,550  tons  merchandise  at  sixty  cents 2,730 

Towing  charges,  Buffalo  f8x 6 x 5 240 

Towing  charges.  New  York  |14  x6  x  5 420 

112,590 
Expenditures. 
Cost  of  running  fleet $10,800 

230,000  bushels  trunmed  at  0.275  cents 633 

11,433 

Net  profit,  five  round  tiips f  1,157 

Running  exx)enses,  six  round  trips: 
Wages   and  board,   captain  and   eleven  men,   seven 

months,  at  |595 14,105 

Coal,  fifty  tons  per  round  trip,  at  $4.25 1,275 

Oil  and  waste,  at  $7  per  round  trip 42 

Insiu'ance  on  cargoes,  $120  per  round  trip 720 

(Commissions,  five  per  cent  on  $1 1,040,  freight 552 

AVliarfage  and  incidentals   296 

$7,050 
Add  fixed  expenses 4,220 

Total  annual  expense $11,270 
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Tods  transported: 

East  (180  :  240x5)x6 8,280 

West   (140  1  170+15OX  4)  x  6 5,400 

13,740 

CJost  per  ton,  Buffalo  to  New  York,  495  miles f0.8202 

Cost  i)er  ton  mile,  mills 1.66 

Cost  per  bushel  of  wheat,  Buffalo  to  New  York,  cents. .  2.561 

Trimming,  per  bushel,  Buffalo  and  New  York,  cents. . .  .275 

Cost,  per  bushel,  borne  by  canaler,  cents 2.836 

Elevator  charges,  New  York,  cents 1. 125 

Total  cost  per  bushel  loaded  in  Buffalo  and  trans- 
shipped in  New  York,  cents 3 .961 

Season's  account,  six  round  trips: 

Receipts. 

276,000  bushels  wheat,  at  four  cents |11,040 

5,4G0  tons  merchandise,  at  sixty  cents 3,276 

Towing  charges,  Buffalo,  f8x6x6 288 

Towing  charges,  New  York,  |14x6x6 504 

115,110 

EXPBNDITUBSS. 

Cost  of  running  fleet : f  11,270 

276,000  bushels  trimmed,  at  .275  cents 759 

12,029 

Net  profit,  six  round  trips |3,081 


The  above  results  are  summarized  in  the  following  table,  and 
the  succeeding  table  shows  the  estimated  net  profit  or  loss 
entailed  by  various  rates  on  wheat,  from  2.5  to  4.5  cents. 


44 


AlTNUAL   RkPOBT   of  THB 


o 

00 


W 


S 

o 


P 
O 

o 


PQ  £ 

O  -v 

M      — 

H 
H 
O 

OQ 


00 


« 

4 

> 


3  - 

n 

o 

CO 

O 
O 

Q 
H 

;^ 

M 

H 

00 


I 


•flsoq 


s 


•^gojd 


i 


I  s 


1-4         Ot         «H         00 


*S9jn()|pii9dza 


8  §  t  S  S  I 

■*      «      OO      oT      1-1      M 


§  §  § 


ft 


to     o 


^      «       lO 


i 
8 


)«    podd 


jii9^     XB    podd^qB 
•fliivj)  pire  <n  P9I.U90 
'opBjjng  Of  p9p«oi 
*)«9qM  }0  [eqanq  jo j 


8    "«*       '•       ^       00       "^       « 


'J91vinK>  ^q  9tuoq 
)«9qii  JO  pqenq  J8J 


'^voqii  JO  pipnq  J9«i 


'9nxii  lod  no)  J94I 


-  jnfl  a99Ji:^9q  ao!)  jej 


*p99Jod8TOJ?  saox 


'uininniJ9d  e9sa9dz9  X9%oj, 


'fl9Ba9dx9  SniiranH 


'8d]j!^  panoj  JO  joqum^ 


*898a9dx9  pmuuv  P9XU 


M    O  t-  ^  00  IQ  « 

I  S  s  5  {:  ^  S 

g  00  93  00  e«  eo  oi 

|§  i  g I i  i 

g  00  et  ot  e«  09  9» 

;3  s  s  s  s  s  s 

^  S  S  23  9  @  S 

^  §  s  si  S3  ai  ss 

S  8  g  SS  S  9 

X  S  S  ^1  ^  t^ 

•^  -^  00  O  f-<  00 

r<  1^  »^ 

S  i  I  §  i  i 

#•  ^  r'  »■  ^  »■ 

irii  ^  OO  00  O  1-) 

§  i  §  I  §  i 

e|  o«  ^  >o  co'  t^ 

qO  |>  «D  t.  10  tC 

s  s  2  ^  §  S 

?:4  Ti  o)  04  01  e) 

(*»  Ol  00  CO  "fl"  ■* 


'•)a9ca;s9Aai 


$j    '-    S2    S    S    3 


o 

H 
Q 

O 


5    J    5    3 

Mil 


o     o 


3 

I 


k 
o 


1 1 

i  i 
^  I 


I 


1 


5 
I 


3  3 


'j9qnniK 


T-«  W  00 


10 


State  Engineer  and  Sitbveyob. 


45 


o 

m 
< 

(A 

t3 
O 

M 

» 

OD 

M 

o 

QQ 
O 

Jz; 
o 

M 
fH 

g 

o 


P4 


5^ 


(k3 


Q 


SZ5 

o 


1^ 

o 


O 


o 

GO 

H 

o 

Q 
H 

H 

CD 


o 
55 


o 


n 


00 

I 


Si 


i! 


to       90       to 


§  I  s  i  I  s 

'^  »H       T-l       rH 


1 


S    S    S    S    '^ 

CO       S       ri       S       ^ 


0>       00       09 


s 

o 
o 


^    S    ^    £ 

^^        <^        v^        00 


S 


03 
5 


O  C4  31  o 
«->  rl  «6  t« 
■^        JO  U 


tfi 

u 

o 

00 


s  ?  ^ 

O  t^  Tf 


«> 


S 

o 


S 


o 
to 
ei 


i  §  § 


M 


I 


'sd|j)  jojoqunijij 


to       t«       «D       t«       lO       «D 


o 

1-4 


o 
o 


5  5 

I  I 

o  o 

.d  ,d 

I 

o 


8     1;;*     "^ 
5 


5 


i      i     8 

-^       rr*       *T 


3 


4» 

o 

JO 

I 

u 

I 


to  eo 

I  I 

I  I 

CO  00 


'joqnmj^ 


T^      Ot      «C      '«       o 


4:6  Annual  Report  of  the 

The  following  are  the  average  rates  per  bushels  by  months,  paid 
on  wheat  from  Buffalo  to  New  York  during  the  season  of  1891: 

May,  cents    2 .51 

June,  cents   2.53 

July,  cents    2.G8 

August,  cents  3 .94 

September,  cents  4.19 

October,   cents    4.44 

November,  cents    4. 13 

Average  for  season,  cents 3.49 


The  average  rate  is  therefore  about  three  and  one-half  cents  per 
bushel,  and  it  will  be  seen  that  horse  boats  running  in  couples 
really  lose  money,  even  when  making  seven  trips.  This  of  course 
means  that  the  owners  of  these  boats,  who  are  very  often  their 
captains,  do  not  lay  aside  the  amount  indicated  in  the  tables  ab<^ve 
as  necessary  for  a  reserve  fund  to  replace  the  boats  when  they 
shall  become  useless,  or  the  amount  requisite  for  proper  repaira. 
Many  of  these  owners  and  captains  do  not  appreciate?  this  f(*ature 
of  the  case,  but  there  is  no  doubt  that  it  is  con-ect.  It  will  be 
seen,  liowever,  that  a  four-boat  steam  fleet  gives  a  much  more 
favorable  result  It  will  also  be  seen  tiiat  the  difference  in  the 
ixissible  profit  between  making  six  trips  or  seven  is  very  great  and 
that  if  it  were  practicable  to  prevent  the  delays  which  now  occur, 
or  to  lengthen  the  season  of  navigation,  or  to  increase  the  speed  of 
the  boats  the  results  would  be  favorable  to  profitable  canal  trans- 
portation. The  policy  of  the  State  of  New  York  has  been  gener- 
ally to  foster  the  interests  which  depend  upon  the  maintenance  of 
the  canals  in  good  condition.  This  policy  has,  without  doubt,  done 
much  to  increase  and  maintain  the  commerce  of  the  port  of  New 
York.  The  maintenance  of  the  canals  has  also  certainly  regulated 
railroad  rates  from  the  West  to  the  seabotird  and  prevented  exces- 
sive increase  of  such  rates.  The  tmiount  of  grain  transported  upon 
the  canal  is  not  of  so  much  consequence  in  this  direction  as  the 
fact  that  the  canal  is  in  existence  and  in  condition  to  transport 
grain  at  moderate  rates,  in  connection  with  lake  vessels.    The  tolls 
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formerly  charged  for  canal  traffic  were  abolished  in  1882.  Since 
that  time  the  canals  have  been  maintained  and  impi'oved,  the 
dimensions  of  the  locks  increased,  and  the  structures  and  banks 
kept  in  repair  by  the  State,  without  charge  to  transportation  inier- 
e4<ts.  The  length  of  the  seaaon  of  navigation  has  recently  been 
geneitiUy  made  seven  months^  May  first  to  December  first.  The 
iictual  closing  of  the  canals  is  often  somewhat  later  than  Decem- 
ber fimt,  the  State  aiding  as  far  as  possible,  with  the  State  boats 
and  when  necessary  with  ice  breakers,  any  boats  which  have 
stiirted  with  their  cargoes,  and  which  have  been  caught  in  the  ice. 
It  is  probable  that  the  canals  might  be  opened  somewhat  earlier 
than  May  fii*st,  although  the  banks  are  apt  to  be  in  better  condition 
when  left,  to  free  themselves  thoroughly  from  ft'ixst  during  the 
month  of  April 

The  policy  adopted  and  continued  during  the  past,  few  years,  of 
lengthening  the  locks  in  the  Erie  canal  so  i\s  to  admit  the  passtige 
of  double-header  boats  without  uncoupling,  certainly  aids  in 
reducing  the  time  and  cost  of  transportation.  A  thorough  cleiui- 
ing  of  the  channel  so  that  the  full  depth  of  seven  feet  shiiU  be 
secured  at  every  point,  is  also  of  the  greatest  advant^ige. 

As  stated  above,  a  moderate  increase  of  the  depth  of  water 
of  tJie  Eri(»  canal  has  been  advocated  so  as  to  make  it  eight  feet 
instead  of  seven  feet.  The  estimated  cost  of  this  improvement 
was  fl,150,00t);  this  contemplated  raising  the  banks  and  no^j  exca- 
vating the  bottom  of  the  canal.  The  advantage  to  transporta- 
tion was  ably  discussed  by  Hon.  Elnathan  Sweet,  mv  predecessor, 
with  the  conclusion  that  such  an  Increase  of  depth  of  one  fo<it 
would  shorten  the  trip  from  Buffalo  to  West  Troy  nearly  tvvelve 
hours,  by  n^ucing  the  resistance  to  the  passage  of  the  boats. 

My  pred(*cessor  also  presented  in  a  remarkably  able  pa])er,  an 
outline  of  a  plan  for  securing  a  ship  canal  from  lijike  Erie  to 
the  Hudson  river,  and  in  that  paper  and  in  the  liscussion  follow- 
ing it,  also  rc^f erred  to  in  a  former  page  of  this  report,  this  whole 
subject  was  fully  considered.  The  canal  propos^^d  was  one  of 
^fighteen  feet  depth  of  water,  100  feet  wide  at  bottom,  with  locks 
450  feet  long  and  sixty  feet  wide.    It  was  proposed  that  it  should 
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receive  its  water  from  Lake  Erie  and  discharge  it  into  the  Hndaon, 
thus  not  depending  for  water  supply  upon  any  territory  tlu-ough 
which  it  passed.  No  detailed  estimate  was  made  of  the  cost  of 
such  a  canal,  but  it  was  roughly  assumed  at  from  1 125,000,000 
to  $150,000,000.  It  is  not  intended,  in  this  rei)ort,  to  discuss  the 
question  of  the  construction  of  such  a  ship  canal,  rlthowgh  I 
believe  that  such  construction  is  entirely  feasible. 

Very  recent  developments  of  the  economical  transmission  of 
XK)wer  by  electricity,  suggest  the  possibility  of  its  application  in 
some  form  to  the  State  canals.  This  possibility,  and  the  improve- 
ments that  may  be  fairly  expected  in  steam  propulsion,  will  reduce 
the  actual  cost  of  transportation  between  Buffalo  and  tide-water 
to  as  low  a  rate  as  can  be  expected,  with  such  a  waterw^ay  as  now 
exists.  If  the  State  continues  to  maintain  this  waterwav,  certain 
improvements  which  have  been  suggested  in  former  reports,  by 
myself  and  other  State  Engineers,  should  be  oiade,  particularly 
in  securing  and  maintaining  the  full  depth  of  water  and  in  th(» 
improvement  of  alignment  at  certain  points.  This  Is  particu- 
larly necessary,  because  the  double-header  system  and  the  towp 
of  the  steamer  demand  for  proper  progress,  curves  of  longer  radii 
than  were  required  by  the  former  single  boats. 

» 

The  Belgian  System  on  the  Erie  Canal. 

In  1872,  under  authorization  of  a  concurrent  :?esolntion  of  the 
Legislature,  the  New  York  Steam  Cable  Towing  Company  laid 
a  cable  upon  the  bottom  of  the  canal  between  Buffalo  and  Lock- 
port  and  put  in  operation,  in  1873,  two  cable  tugs,  provided  with 
the  towing  machinery  ordinarily  Uvsed  with  what  is  callcni  the 
Belgian  system.  The  cable  was  afterwards  extended  from  Lock- 
l>ort  to  Koohester  and  additional  boats  put  in  service.  Much 
complaint  was  made  by  the  owners  and  operators  of  other  boats 
upon  the  canal  that  the  Belgian  boats  caused  frequent  delays 
to  navigation,  injury  to  other  boats  and  injury  to  the  banks  and 
walls  of  the  canal.  In  1880  the  Superintendent  of  Public  Works 
reported  that  he  had  caused  careful  examinations  to  be  made 
of  the  practical  operations  of  the  cable  system,  and  that  it  was 
impracticable  and  unadvisable  upon  the  Erie  canal.  The  system 
was  abandoned  and  the  cable  finally  taken  away. 
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Towing  on  the  Hudson  Rivjer. 

While  the  steam  canal  boat  takes  its  own  fleet  of  three  other 
boats  from  Albany  to  New  York,  on  the  Hudson  river,  the  boats 
which  aro  j»v<«]»elled  by  holies  on  the  Erie  canal  are  towini  Iroiu 
Albany  to  New  York  and  return,  in  large  fleets,  and  generally 
by  regular  lines  of  towing  steamers.  The  fleet  of  boats  is  made 
up  at  Albany,  with  four  or  five  boats  abreast  and  from  Ave  to 
twenty-five  boats  long,  the  whole  secured  together  by  hawsers 
ii\to  a  i-oiiiiuul  mass  of  fnnn  twenty  to  115  hoa^s.  Tlie  unviiicj 
steamer,  in  the  case  of  large  tows,  runs  from  600  to  720  feet  in 
advance,  and  uses,  generally,  three  hawsers,  six  and  one-half 
inches  in  circumference,  running  to  the  outside  and  middle  of 
the  fleet  of  boats.  The  towing  boats  were,  up  to  a  recent  date, 
usually  side- wheels  steamere,  but  within  a  few  ye^irs  screw-pro- 
pellers have  been  introduced,  apparently  with  success.  The 
largest  of  these  boats  are  120  feet  long,  twenty-six  feet  wide, 
draw  eleven  feet  of  water,  have  compound  engines,  and  cost  about 
150,000.  These  boats  consume  about  ninety-six  hours  in  the 
round  trip,  and  average  about  fifty  boats  to  a  tow.  The  charges 
for  towing  a  canal  boat  between  Albany  and  New  York  are 
twenty-five  dollars  per  trip,  loaded,  and  fifteen  dollars  light 

Towing  on  the  Illinois  and  Michigan  Canal. 

Noting  that  the  traffic  upon  the  Illinois  and  Michigan  canal 
was,  in  some  respects,  similar  to  that  upon  the  EJrie,  I  directed  Mr, 
Kibbe  to  visit  Chicago  and  secure  such  information  as  might 
be  available  as  to  the  methods  in  use  on  that  canal.  Extracts 
from  his  report  are  given  in  an  appendix. 

The  Illinois  and  Michigan  canal  runs  from  Lake  Michigan,  at 
Chicago,  to  the  Illinois  river,  at  La  Salle,  about  102  miles.  It 
has  a  depth  of  six  feet  of  water;  is  sixty  feet  wide  at  the  surface, 
with  a  bottom  width  in  earth  of  forty -eight  and  in  rock  of  sixty 
feet.  A  large  i)ortion  of  the  sewage  of  the  city  of  Chicago  is  sent 
through  this  canaL  In  order  to  increase  the  flow  so  as  to  take 
care  of  this  sewage  a  guard-lock  ha^  been  built  near  Chicago, 
and  eight  large  centrifugal  pumps,  with  a  combined  capacity  of 
60,000  cubic  feet  per  minute  are  in  operation,  and  the  elevation  of 
1891.  7 
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the  water  in  the  oanal  beyond  the  gnard-Iook  is  raised  five  feet 
above  the  surface  of  the  lake.  In  spite  of  the  rapid  current  pro- 
duced there  is  a  constant  deposit  of  material  requiring  dredging. 
The  structures  on  this  canal  are  similar  to  those  on  the  Erie.  A 
large  amount  of  stone  is  carried  from  Joliet  to  Chicago;  the  total 
freight  transported  upon  the  whole  canal  during  1890  being  about 
750,000  tons.  The  motive  power  is  steam.  The  boats  are  w(41 
built,  104  feet  long,  seventeen  feet  nioe  inches  wide  on  deck,  but 
reduced  to  fourteen  feet  ten  inches  at  tiie  bottom  to  correspond 
with  the  shape  of  the  lock  chambers.  The  steamers  carry  cargo 
of  about  140  tons  and  the  other  boats  about  156  tons,  with  a 
draft  of  water  of  four  feet  eight  inches.  The  fleets  are  made  up 
of  four  boats,  a  steamer  pushing  one  consort  and  towing  two; 
the  two  towed  boats  not  being  coupled  together,  but  separated 
from  two  to  three  hundred  feet 

• 
Coal  Towage  on  the  Ohio  River. 

Some  information  has  also  been  secured  and  is  given  in  detail 
in  the  ai)i»enclix  upon  the  mode  of  transi)ortation  of  coal  on  the 
Ohio  river.  This  coal  comes  from  the  mines  on  the  Allegheny, 
Monongahela  and  Youghiogheny  rivers  and  is  brought  to  Pittsburg 
in  boats  which  ai-e  there  made  Into  tows.  The  navigation  of  the 
Monongahela  is  a  slack  water  navigation  with  dams  and  locks 
coimected.  There  was  brought  through  these  locks  in  1800 
4,652,0(10  tons  of  coal.  Below  Pittsburg  the  navigation  is  con- 
tinuous In  the  Ohio  and  the  Mississippi,  with  the  exrt»ption  of  a 
dam  at  Davis  Island,  near  Pittsburg,  and  the  falls  at  Louis- 
ville. At  the  Davis  Island  dam  the  connectinjr  lock  is  nscnl  at 
low  stages  of  the  river,  but  at  other  times  the  bf>ats  p;tss  directly 
over  the  dam.  At  Louisville  the  canal  around  tlie  falls  is  u>sed 
as  the  depth  of  water  over  the  falls  is  not  sufficient  for  the  boats 
to  pass  diix^ctly  over  them. 

The  coal  which  is  sent  from  Pittsburg  is  cari'lod  in  either  coal 
boats,  baiges,  fuel  boats  or  flats.  The  coal  boats'  are  rectangular 
boxes  of  hemlock  one  and  one-half  inches  thick,  and  they  are  made 
about  173  feet  long,  twenty-six  feet  wide  and  nine  to  ten  feet 
deep.    When  loaded  they  draw  about  seven  and  one  half  feet  of 
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wmttt  and  irfll  ludd  about  25,000  boBh^  or  LOOO  ions  of  co;tl. 
Titer  cost  Hbaai  9^50.  Thej  canr  coal  tposa  Piitsbur?  to  points 
holow  Lonisville.  are  sold  with  the  coal  and  are  bn>ken  up  and  us^ 
by  the  |»l:inlers  along  the  Mississippi  riv».  Som«\  sold  to  the 
rool  trade  ia  New  Orleans,  ai^  towed  back  at  a  nomiiud  price* 
about  81'ventv-fiTe  dollarB,  and  are  brought  back  to  IMttsbun?  and 
used  a^in,  but  never  for  more  than  three  trijjs..  Of  about  1,500 
sent  out  of  Pittsburg  annuaQy  not  more  than  2I>0  are  n*tnmed. 

The  coal  barge  is  more  substantial,  built  of  ^ixinch  pine,  is 
modeleil  Bimilarlr  to  canal  boats:  130  to  135  feet  lonsr,  twenty-sir 
feet  wide  and  seven  and  fire-tenths  to  eight  feet  deep.  They 
carry  13,000  to  15,000  bushels  of  coal  and  cc^t  $L200  to  $1,400. 
They  carry  coal  to  Cincinnati,  Louisville  and  St.  L««iis  and  are  in 
strrice  alxnit  twelre  years. 

Fuel  lx)ats  are  similar  to  barges  but  not  so  lart»t\  carr\in«:c 
about  7,000  bushels;  costing  between  J600  and  ^700;  with  a  life 
of  ten  years;  they  carry  the  fud  of  the  torwing  stt^aniers.  **  Mats  ** 
are  ^'tlU  smaller,  carrying  about  4,000  bushels. 

Ilie  sieiiniers  which  do  the  towing  are  of  various  sixes,  the 
smaller  ones  being  engaged  above  Pittsburg,  others  between  Pitts- 
burg and  I^^nisville,  and  the  larger  ones  betw(»cn  Louisville  and 
New  Orleans.  They  are  all  stem-wheelers  of  light  draft,  with 
double  cDgines  of  high  pressure.  They  have  a  pair  of  exhaust- 
pipes  from  the  engine  to  the  paddle  wheels  at  the  stem,  the 
exhaust  sletmi,  when  required,  being  used  to  piweut  the  f(»mia- 
tion  of  ire  on  the  wheel.  The  fleet  of  boats  is  made  up  at  Safe 
Harbor  below  Pittsburg,  generally  three  abreast  >\ith  two  at  the 
rear,  the  Kteanjcr's  bow  coming  in  about  twenty  feet  between  the 
two  stem  boats.  The  fuel  boats  are  fastened  at  the  siih^  of  the 
iwo  stem  boats  and  the  whole  fleet  bound  together  with  larjjie 
cables.  The\  are  then  pushed  down  the  river  with  the  stt»amer 
astern,  uiakiiig  the  run  from  Pittsburg  to  LouisvUle,  about  (>00 
miles^  in  about  four  days;  thence  to  Cairo,  about  400  miles,  in 
three  days;  from  Cairo  to  New  Orleans,  970  miles,  in  about  sixteen 
days.  Up  stream,  with  tows,  the  steamers  run  about  four  miles 
per  hour,  and  without  tows,  run  nine  to  ten  miles  per  hour. 
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The  cost  of  traiiBportation  of  cool  from  Pitteiburg  to  New 
OrleaiiB  is  about  one  dollar  per  ton,  or  abont  0.51  miQs  per  ton  mile. 

Supervising  Commissioners  of  the  Capitol 

The  State  Engineer  has  been,  for  two  years  past,  in  accordance 
with  the  statute,  associated  with  the  Lieutenant-Grovernor  and  Hie 
/  Commissioner  of  the  New  Capitol  in  the  direction  of  the  very  lar^c? 
amount  of  work  which  has  been  in  progress  upon  that  structui-e. 
Very  satisfactory  results  have  been  secured  in  the  construction  of 
the  great  eastern  approach,  the  western  staircase  and  the  progress 
to  completion  of  various  parts  of  the  building. 

The  Commission  to  Supervise  the  Repairs  and  Improvements 
of  the  Quarantine  Establishment  of  the  Port  of  New  York. 

The  State  Engineer  is,  ex-offlcio,  a  member  of  this  commission 

and  has  been  actively  interested  in  the  very  necessary  w-ork  of 

repair  of  the  structures  on  the  islands  in  the  lower  bay  and  the 

boarding  station  at  Staten  Island,  all  of  which  were,  before  th(* 

establishment  of  this  special  commission,  in  a  very  dilapidated 

condition. 

The  Commissioners  of  the  Land  Office. 

The  engineering  duties  connected  with  the  work  of  the  Com- 
missioners of  the  Land  Office  are  intrusted  to  a  bureau  of  this 
department^  which  is  under  the  immediate  control  of  the  8tate 
Engineer  pei*sonally,  who  has  been  assisted  by  Henry  C.  l*arsons, 
'C.  E:  All  applications  for  grants  of  land  under  wat-c^r,  for  Stiite 
lands  or  for  mineral  grants  are  referred  to  the  State  Engineer,  with 
reference  to  all  points  connected  with  surveys  and  descriptions. 
Frequent  visits  have  to  be  made  to  various  loc^Jitic^  and  re])ori« 
are  presented  at  each  monthly  meeting  of  the  commission.  The 
State  Engineer  is  also  intrusted  with  the  public  sales  of  State 
lands,  of  which  there  have  been  during  the  past  year  379  parcels, 
realizing  from  the  sale  |24,338.20. 

Appraisal  of  County  Lands. 

During  the  year  visits  have  been  made,  with  the  State  Comp- 
troller and  the  President  of  the  State  Board  of  Charities  to  certain 
county  asylums  for  the  insane,  for  the  purpose  of  appraising  tbe 
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real  estate  and  bnildingB  of  thoee  asjloms,  in  accordance  with  a 
special  statate  creating  tliis  commisBion. 

The  Canals  in  1891. 

The  State  canals  ware  dosed  on  the  1st  of  December,  1890, 
except  that  boats  on  the  eastern  division  were  allowed  to  endeayur 
to  reach  tide-water,  but  on  the  third  of  Decembary  fortjy  boats 
were  frozen  in  between  Amsterdam  and  Schenectady. 

On  the  5th  of  May,  1891,  all  the  canals  were  opened  to  navi- 
gation. 

During  the  winter  the  work  of  doubling  the  length  of  one  of 
each  of  the  twin  locks,  Nos.  40,  41,  42,  43  and  46.  on  the  Erie 
canal  and  of  the  single  locks,  Nos.  8  and  12,  of  the  Oswego  cunal 
was  completed.  Lock  No.  1,  of  the  Black  River  canal  wa^ 
rebuilt. 

On  the  Ghamplain  canal,  improvement  work  was  completed 
at  the  following  poiuts: 

One  mile  south  of  Mechanicville,  culvert  No.  7  was  rebuilt. 
Through  Mechanicville,  0.74  miles  of  canal  were  deepened  and 
widened.  North  of  the  waste-weir  at  Mechanicville,  Oj27  miles 
of  canal  were  deei>ened  and  widened.  One  mile  north  of  Mechanic- 
ville, 0.34  miles  of  canal  were  dtHjpened  and  widened.-  One  mile 
north  of  Smith's  Basin,  0.29  miles  of  canal  were  deepened  aud 
widened.  South  of  Whitehall,  0.10  miles  of  canal  were  deepened 
and  widened. 

These  improvements  make  a  total  of  1.74  miles  of  enlarged 
canal. 

The  Legislature,  having  made  no  appropriation  forcanaJ  improve- 
ment at  the  last  session,  the  general  statement  of  impi-ovement 
completed,  remains  substantially  the  same  as  in  tl»e  re^wrt  of 
last  year.  It  is  to  be  regretted  tliat  the  work  -if  improving  t)ir 
Ghamplain  canal  is  stopped,  as  the  full  benefit  of  deej)eniug  and 
widening  can  not  be  felt  in  navigation  until  the  whole  canal  is 
improved  and  only  sixteen  miles  have  been  deepeued  to  six  fi et 
since  this  improvement  was  begun  in  1885.  There  i^main  )vor 
forty  miles  of  this  canal  with  but  five  feet  depth  of  wat**r  and 
with  the  old  tortuous  aUgmneni 
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The  improyement  of  this  canal  is  demanded  by  the  increasing 
bnainefis  on  this  important  channel  of  trade. 

The  only  important  work  of  canal  improvement  that  can  ^o  on 
this  winter,  will  be  0.61  miles  of  the  Ghamplain  canal  improve- 
ment^ about  two  miles  north  of  Bemia  Heights^  which  work  was 
not  awarded  last  fall  on  account  of  informality  in  the  bid. 

The  Black  Biver  canal  is  left  with  twenty  lockH,  requiring 
rebuilding  at  once,  otherwise  it  will  not  be  possible  to  keep  tlie 
canal  open  much  longer  and  the  water  from  the  Black  River 
canal  is  needed  for  the  Home  level  of  the  Erie  canal 

On  the  middle  division  of  the  Erie  canal  there  still  remain 
10.44  miles  of  old  bench  walls  which  should  be  removed  to  bring 
the  canal  up  to  standaM  efficiency. 

In  1882,  the  following  estimate  was  made  tor  this  work,  which 
remains  in  the  same  condition: 

Frankfort  level,  22  chains  bench  walls f4,000  00 

Borne  level,  327  chains  bench  walls 00,000  00 

Syracuse  level,  32  chains  bench  walls i;>,0(>0  00 

Jordan  level,  454  chains  bench  walls 75,000  00 

Total,  836  chains  bench  walls f  152,000  00 


I  recommend  the  prosecution  of  this  work  as  of  undoubted 

value  to  navigation. 

Lift-bridges 

The  lift-bridges  constructed  by  the  State  over  the  canals  and 
now  in  use  are: 

1.  Hotel  street^  Utica  (Erie),  hand  power,  1874 

2.  Bailroad  street,  Mechanicville  (Ghamplain),  hand  i)ower,  18S7. 

3.  Main  street^  Fort  Plain  (Erie),  turbine  power,  1888. 

4.  John  street,  Utica  (Erie),  hydraulic  x)ower,  1888. 

5.  West  street,  Syracuse  (Erie),  hydraulic  power,  1888. 

6.  Glasgow  street^  Clyde  (Erie),  turbine  power,  1888. 

7.  Main  street,  Brockport  (Erie),  turbine  power,  1888. 

8.  West  Main  street,  Rochester  (Erie),  hydraulic  power,  1889. 

9.  North  Ferry  street,  Albany  (Erie),  hydraulic  power,  1889. 
10.  Broad  street^  Waterford  (Ghamplain),  hydraulic  power,  1889. 
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11.  Oaledonia  ayentie,  Boeheeter  (Erie),  hydraulic  power,  1891. 

12.  Gkurdi  Btreet,  Schenectady  (Erie),  turbine  i)ower,  1891,  plana 
being  prepared. 

13.  Nineteenth  street^  West  Troy  (Erie),  hydraulic  power. 

14.  Eowe  street,  Bochester  (Erie),  turbine  i)ower. 

15.  Gteneeee  street,  Utica    (Erie),  hydraulic  i)ower. 

The  construction  of  each  of  these  bridges  has  been  directed 
und^  si)eGial  approjHiations.  They  are  generally  of  yalue  only  to 
the  localities  which  they  serve  and  not  to  the  canals.  Their 
cost  should  not  be  a  canal  charge. 

The  number  of  lift-bridges  is  increasing  yearly  and  their  machin- 
ery is  delicate.  It  would  be  advantageous  for  the  State  to  eniploy 
a  competent  mechanical  engines  to  be  intrusted  with  keeping 
them  in  order;  and  they  should  be  overhauled  every  spring  as  to 
line  and  level  of  machinery,  and  condition  of  suspension  cables, 
which  latter  should  be  renewed  evCTy  four  years. 

Accidents  are  liable  to  occur  from  carelessness  on  the  part  of 
the  bridge-tender  in  not  seeing  that  the  bridge  is  cleared  before 
it  is  raised,  and  any  improvement  in  gates  which  would  lessen  this 
danger  would  be  desirable.  '  • 

No  more  lift  bridges  should  be  built  unless  where  special  and 
decided  necessity  exists. 

The  cost  of  lift-bridges  has  been  as  follows: 

1.  Hotel  street,  Utica |8,729  62 

2.  Railroad  street,  Mechanicville  7,998  64 

3.  Main  street,  Fort  Plain 9,154  66 

4.  John  street,  Utica  9,031  63 

5.  West  street,  Syracuse  11,966  13 

6.  Glasgow  street,  Clyde  8,035  77 

7.  Main  street^  Brockport  11,650  47 

8.  West  Main  street,  Rochester 31,402  17 

9.  North  Ferry  street,  Albany  12,620  69 

10.  Broad  street,  Waterford  8,875  49 

11.  Caledonia  avenue,  Rochester  12,571  36 

12.  Church  street,  Sdienectady  11,525  49 

Total  lift-bridges  to  1891 |143,562  12 
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Breaks. 

1.  October  29,  1890.  A  break  occurred  on  the  Champlain  (umal, 
300  feet  north  of  Satterlee's  waste-weir,  two  miles  north  of 
Bemis  IJeif^hts*,  twenty  f(vt  of  bank  were  waslu*(l  out  —  (li4ay 
oecasioned,  one  day. 

2.  May  1,  1891.  Before  opening  the  Champlain  (!anal  a  break 
occurred  at  BuUard's  Bend,  one  mile  noiili  of  Schuylerville. 
Twenty  fe<^t  of  bank  were  washed  out  and  the  repairs  coniph^ted 
in  time  for  opening  on  May  fifth. 

3.  June  11th.  IVenty-ftve  fet*t  of  lic^nne  bank  were  washed 
away  from  the  east  end  of  the  Gatesville  aqu«xliict,  three  mUes 
east  from  Sprakers.  This  was  repaired  after  six  days'  suspen- 
sion of  navigation  at  a  cost  of  $1,600. 

4.  July  20th.  liank  washiKl  away  out  at  west  end  of  Crane 
Brook  aqueduct,  three  nules  west  from  lock  52.  This  was  rejMiired 
after  ten  days  suspension  of  navigation. 

5.  July  22d.  Tlie  two  plc^i-s  of  Flat  Stone  creek  aque- 
duct, five  nules  west  of  Schenectady,  were  washed  out  and  the 
aqueduct  entirely  destroyed.  The  cavity  was  filled  in  with  stone 
and  an  aqueduct  rebuilt  on  crib  piers  after  eleven  days  suspen- 
sion of  navigation.. 

Abandoned  Canals. 

The  canals  abandoned  by  the  State  are  still  the  occasion  of  con- 
sid#rable  expense  on  account  of  drainage  to  impi'«)ve  their  sani- 
tary condition.  Special  appropriations  have  b(»eu  passed  by  the 
Ijegislature  for  work  at  various  points  on  these  canais. 

These  abandoned  canals  are: 

Oneida  lake,  seven  railes,  opened  1836,  abandoned  1887. 

Crooked  lake,  eight  miles,  opened  1833,  abandoned  1877. 

Chemung,  thirty-five  miles,  opened  1831,  abandonc^d  1878. 

Chenango,  ninety-seven  miles,  opened  1830,  abandoned  1878. 

Genesee  valley,  125  miles,  opened  1861,  abandoned  1878. 

Chenango  extension,  thirty-nine  miles,  never  completed,  aban- 
doned 1873. 

Total  number  of  miles  abandoned,  311. 
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The  present  canal  fljBtem  was  ocmipleted  as  foDowa: 
Erie  canal,  opa^d  1825. 
Cayuga  and  Seneca  canal,  opened  1828. 
Oawego  canal,  opened  1828. 
Baldwinsville  canal,  opened  1839. 
Black  River  oaniU,  oi)ened  1849. 
Champlain  canal,  opened  1822. 

Chemong  canal,  opened  1831,  was  abandoned  In  187^  but  four 
miles  reopened  1887. 

State  Hospital,  Poughkeepsie. 
At  request  of  the  superintendent  an  exaniinatiou  was  made  by 
the  Deputy  State  Engineer  of  the  condition  of  the  hospital  reser- 
voirs and  advice  given  to  line  the  banks  with  bricks  laid  in 
cement  The  work  has  been  done  and  the  reservoirs  appear  now 
to  be  in  first-rate  condition. 


Highway  Bridges. 

Several  applications  have  been  made  under  section  145,  chapter 
568,  Laws  of  1890,  for  an  examination  of  bridges,  but  as  no  appro- 
]iriation  has  been  made  for  this  purpose  no  action  could  be  taken. 
An  amendment  to  the  above  section  proposed  by  the  State  Engi- 
neer to  the  last  session  of  the  Legislature  would  have  remedied  the 
omission  in  the  law  and  would  have  enabled  the  State  Engineer 
to  examine  plans  and  material  before  construction  and  provided 
m(»ans  to  meet  the  necessary  expenses,  without  coat  to  the  State. 
The  amendment,  however,  failed  to  pass. 

It  is  recommended  that  .this  amendment  be  a^ain  intro- 
duced in  the  next  session  of  the  Legislature. 

Improvements  Recommended. 

The  followinjr  improvements  are  of  great  Importuuie  and  should 
receive  the  atteution  of  the  Legislature: 

1.  Completion  of  det*pening  and  widening  of  ('hamplain  eaual  t<> 

standard  dimension  of  six  feet  d(»pth  and  forlyfoar  feet  l)ottom 

width  as  established  for  the  improvement  by  chapter  1S5,  l^ws 

1 87fl,  ac  a  cost  of  about  fl,OOO,0O0.    This  work  could  bt»  pn)iieriy 
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done  with  a  yearly  appropriation  of  |250,000  during  the  next  four 
^rears. 

2.  Eebuilding  twenty  locks  on  the  Black  Riv(?r  canal,  wbicJi 
work  is  imperatively  needed  to  keep  the  canal  open,  at  a  cost  of 
1300,000,  which  could  be  distributed  over  three  years  with  annual 
appropriation  of  |100,000. 

3.  Completibn  of  Forestport  dam. 

4.  Construction  of  open  feeder  at  Port  Byron  in  place  of  pipe 
feeder  from  Owasco  outlet 

5.  Construction  of  one-half  mile  of  new  canal  at  Newark  with 
double  combined  lock  in  pla<?e  of  the  present  thi^ee  locks  at  a 
cost  of  ft'iUO,000  as  recommended  in  my  last  report.  'Fhis  avouM 
remove  the  only  break  in  the  lengthened  locks  between  IJttle 
Falls  and  Lockport,  a  distance  of  about  234  miles. 

0.  Kemoval  of  remaining  bench  walls  on  the  middle  divisitm  of 
Erie  canal,  a  length  of  835  chains  or  10.44  miles,  at  cost  of  $152,000, 
a^s  recommended  in  1882. 

Carrying  oul  the  above  improvements  would  be  of  undoubted 
value  to  the  canal  and  better  policy  tlian  devoting  large  amounts 
of  special  appropriations  of  only  local  interest  aud  of  absolutely 
no  benefit  to  the  Erie  canal. 

Works  of  1891. 

The  final  accounts,  thirty-one  in  number,  passed  Ifi  this  otTice 
during  the  liscal  year  ending  September  30,  1891,  have  ])een: 

Erie  Canal  Lock  Lengthening, 

Final  estimate.  Bid. 

1.  Lock  40   $30,980  81  Jf31,48G  75 

2.  I^ck  41    28,390  22  29,422  05 

3.  Lock  J2   33,770  13  32,41.5  SO 

4.  Lock  43    30,853  80  31,377  50 

5.  Lock  40    25,984  42  22,390  25 

0.  Machinery   for   locks   40,   41,   42 

and  43 4,448  42  4,400  00 

f  154,430  86       1151,492  35 
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Oswego  CanalXock  Lengthening. 

7.  Lock  8  134,403  39  ^WXW  70 

a  Lock  12   3a933  IG  37,245  70 

$73,426  55  flkS^On  40 


» 


Black  River  Canal  Jtebuildm^. 

Final  esttniAte.  Bid. 

0.  Lock  1    112,120  36  $7,8S1  00 


sts 


Champlain  Canal  Improveniefit 

Final  estimate.  Bid. 

10.  Champlain    improvement     No. 

1-90  culvert  ♦6,932  48  *5,597  30 

11.  Clianiplain    improv«nent     No, 

2-90-3,900  ft   31,488  29  29,389  00 

12.  Chainplaiii    improvement     No. 

3-90-1,400  ft   4,868  29  5,708  76 

13.  Cham])lain    improvement     Na 

4-90-1,770  ft   9,729  68  10,144  25 

14.  Cliamplain    improv^nent     Now    • 

6-90-1,500  ft  6,496  60  5,141  76 

15.  Champlain    improvement     No. 

7-90-1,495  ft,  Whitehall 3,440  14  3,312  70 

161,956  :t3         159,293  75 


JtJrie  Canal  Lnprovenient, 

Final  estimate.  Bid. 

16.  Albany  basin  dredging  90 15,924  71  15,050  00 

17.  Moyer  Creek  Improvement  90  . .           4,109  13  3.(Jr»5  00 

♦10,033  S7  18,745  00 
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,  Bridges. 

Final  estiniate.  Bid. 

18.  Swin^-bridge,  Watkins,  89,  sub- 

structiire  |5,851  58  f4,236  00 

19.  Main  street,  Fidtonville,  super- 

structure           4,359  00  4,359  00 

20.  Main    street,    Fultonvill^    sub- 

structure          4,447  09  :5,5;^2  25 

21.  New  lock  42,  Buperstructure 2,070  00  2,070  00 

22.  Caledonia  avenue,  Bochest^,  lift, 

superstructure  10,248  SO  10,190  00 

28.  Oaledonia  avenue,  Rochester,  Uft, 

substructure  2,322  50  2,70'i  00 

24.  Botterdam   street,    Schenectady, 

alta^ng  450  00  450  00 

25.  Church  street^  Schenectady,  lift, 

superstructure   8,346  00  7,975  00 

26.  Church  street^  Schenectady,  lift^ 

substructure  3,179  49  3,110  00 


141,275  12         ?.^8,(;i:5  25 


3ff8cellaneous. 

Final  eBtinmte.  Bid. 


27.  Canandaigua  harbor,  89 f  18,472  S8  §18,873  00 

28.  Oneida  river  improvement 9,072  13  8,050  00 

29.  James     street,     Rome,     culvert 

(fiuiroh/dj    1)7 1  40  .  J)7l    10 

30.  Havana  basin,  Chemung  canal, 

89   10,830  ()2  10,293  00 

31.  (Chautauqua  outlet  12,455  28  9,000  00 


151,802  31         f^l7,187  40 


Work  of  1S91  not  yet  final. 

P!slimate. 

1.  Forestport  dam  89 f48,847  50 

2.  Shinnecock  canal  90 16,157  00 

3.  Saranac  lock  90 4,500  00 

169,604  50 
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JiecapitukUion. 

'                                             Final  estimate.  Bid. 

Erie  locks  »154,4;56  80  f  151,492  tJo 

Oswego  locks   7^,426  fit  68,977  40 

Black  Riyer  locks  12,120  35  .      7,881  00 

Champlain  improvement  01,955  :<S  59,293  75 

Erie  iiuprovement  10,033  87  8,745  00 

Bridges    41,275  12  38,625  25 

Miscellaneous    51,802  31  47,187  40 

$405,050  40  f  382,202  15 


Work  of  1890,,  not  yet  final,  |69,504.50. 
VV^orks  mider  Laws  of  1891,  for  whicli  i)lans  and  estimates  have 
been  made,  but  which  are  not  yet  constructed: 

1.  Delaware  avenue  bridge,  Tonawanda,  substruc- 

ture, let  on  bid f  13,583  00 

2.  Delaware    avenue    bridge,    Tonawanda,    super- 

structure, let  on  bid  14,000  00 

3.  Moyer  creek  improvement,  let  on  bid ^  16,062  00 

4.  Moyer  creek  bridge,  let  on  bid 1,100  00 

5.  Sidewalks,  Depuyster  street  bridge,  Home,  let 

on  bid   814  00 

G.  Swing-bridge,   Schuyler  street,  Rome,  substruc- 
ture, let  on  bid 2,572  75 

7.  Swing-bridge,  Schuyler  street,  Rome,  superstruc- 

ture, let  on  bid ^ 1,900  00 

8.  C'hamplain  improvement  No.  5,  1890,  let  on  bid. .  18,299  25 

9.  Holley  culvert,  old  canal,  let  on  bid 1,439  50 

10.  ^Ii^dina  sewer.  Rock  street,  let  on  bid 8,514  00 

11.  West  Troy  lift-bridge,  substructure,  let  on  bid. . .  2,764  50 

12.  West  Troy  lift-bridge,  superstructure,  let  on  bid . .  8,695  00 

13.  Culvert,  Smith  street,  Brockport,  let  on  bid 3,865  50 

14.  Culvert,  Gordon's  mill,  Brockport,  let  on  bid 4,055  00 

15.  Coming  wall,  let  on  bid 5,245  00 

10.  Forestport  clearing 

17.  Rowe  street  lift-bridge,  Rochester,  substructure,     
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18.  Bowe  street  lift-bridge,  Boebeeter^  sapefrtrac-  » 

ture    

.19.  Gate  and  bridge,  Shinneoook  oanal 

20.  Open  feeder,  Port  Byron 

21.  Stone  dam,  Baldwinsvllle 

22.  Foot-bridge,  Schnyler  street,  Utica 

23.  Adams  basin  culvert,  rebuilding 

24.  CJombined  lock,  Newark  

25.  (liens  Falls  feeder,  head  wall,  let  on  bid $2,944  75 


Works  imder  Contract  for  this  Winter, 

Eastern*  division. —  Shinnecock  canal,  Moyer  creek  improve- 
ment^ Moyer  creek  bridge. 

Champlain  improvement  No.  5-90. —  Lift  bridge.  West  Troy, 
substructure  and  superstructure. 

Middle  division. —  Depuyster  street,  Rome,  sidewalks;  swing- 
bridge,  Schuyler  street,  Utica,  substructure  and  superstructure. 

Western  division. —  Tonawanda,  bridge,  Delaware  avenue,  sub- 
stinicture  and  supersltruoture;  HoUey  culvert;  Medina  sewer; 
Brockport  culverts;  Coming  slope  walL 

Cost  of  Lock  Lengthening, 

The  average  cost  of  thirty-eight  locks  lengthened  on  the  Erie 
canal  is  f  25,950.61,  to  which  must  be  added  about  |3,000  for  engi- 
neering and  inspection,  making  a  total  average  of  |29,000  per  lock. 

Average  bid  per  lock  (Erie),  1886 f20,549  80 

Average  bid  per  lock  (Erie),  1887 26,005  33 

Average  bid  per  lock  (Erie),  1888 27,159  69 

Average  bid  per  lock  (Erie),  1889 25,922  12 

Average  bid  per  lock  (Erie),  1890 30,624  42 

Average  bid  per  lock  (Erie),  1891 29,418  47 

Total  amounts  expended  on  Erie  locks,  1884  to 

1891    1,087,905  39 

On  Oswego  locks,  1886  to  1891 290,547  09 

On  Black  River  locks,  1887  to  1891 68,981  93 

On  Champlain  improvement^  1,887  to  1891 519,565  47 

Not  including  inspection  and  advertbdng. 


/ 
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Summary  of  Contracts  and  Estimates. 
Summary  of  esfeimateB  and  contracts  in  ibis  department  duriui^ 
.year  ending  30th  September,  1891: 

Number.  Amount. 

Preliminary  estimates    29  |500,925  23 

Contracts  let   22  170,240  75 

Final  accounts    31  405,050  41 

Contracts  in  progress  12  139,275  00 

Monthly  estimates,  October,  1890 18  |35,529  88 

Monthly  estimates,  l^overaber,  1890 : .  10  28,324  00 

Monthly  estimates,  December,  1890 19  42,728  45 

Monthly  estimates,  January,   1891 20  49,002  15 

Monthly  estimates,  February,  1891 17  41,417  00 

Monthly  estimates,  March,  1891 16  47,200  00 

Monthly  estimat^es,  April,  1891 23  50,305  00 

Monthly  estimates.  May,  1891 7  11,211  42 

Monthly  estimates,  June,  1891 (>  8,053  49 

Monthly  estimates,  July,  1891 12  33,150  01 

Monthly  estimates,  August,  1891 11  37,514  53 

Monthly  estimates,  September,   1891 6  15,223  91 

?399,720  44 

Conclusion. 

Some  idea  of  the  magnitude  of  the  interests,  the  engineering 
charge  of  which  is  confided  to  this  department,  is  suggested  by  the 
statistics  above  given.  The  canals  of  the  State  have  a  length  of 
over  628  miles;  the  number  of  structures  is  over  2,160.  Under  the 
law,  the  engineering  connected  with  the  improvement  and  main- 
tenance of  this  enormous  water  bearing  construction  is  in  charge 
of  the  State  Engineer  and  his  corps,  and  this  alone  is  a  professional 
resx)onsibility  of  a  most  serious  character.  The  State  Engineer, 
as  has  been  outlined  in  this  report,  is  also  charge<l  with  other 
responsibOities  in  connection  with  the  public  lands  of  the  State 
and  their  sales  or  grants,  and  he  is  also  a  member  of  various  com- 
missions and  boards.  During  the  past  four  years  the  dignity  and 
imx)ortance  of  this  department,  as  one  of  the  great  executive  offices 
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of  tbe  Empiie  Stnte,  has  been  carefoUy  mamtained.  The  functioiis 
of  the  office  are  ooncemed  with  public  afitairs  of  the  high»?st 
importance  and  of  the  moet  serioas  character  and  demand  In  their  . 
professional  relations  the  treatment  and  solution  of  many  v^n.c^i- 
neering  questions  and  the  design  in  general  and  in  detail  of  n\\ 
measures  and  works  necessary  for  the  construction  and  mainte- 
nance of  these  great  charges  of  the  State. 

Bespectfully. 

JOHN  BOGART, 

State  Enghieer. 


Appendix  A. 


1.  Structures  on  the  New  York  State  Canals. 

2.  Bridges  on  the  New  York  State  Canals. 

3.  Beservoirs,  New  York  State  Canals. 

4.  Engineering  ExPKNDiTrREB,  1891. 

5.  Table   of   Dates  of   Laws    and   of   Works   of  Canal 

Improvements. 

6.  Distances  Along  the  Erie  Canal. 
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EnGIKBBBINO     EzPJENSBS     Of     TBB     DbFARTMBNT     for     TilE     FiSCAL 

Ybab  —  Ordinary. 
Chapter  266,  Laws  1890. 


DIVISION. 


Canau}. 


Eatttern  . 
Middle  . . 
Western. 


Erie. 

$6,817  66 
6,612  55 
8,618  77 


$81,948  07 


Champlain. 


$8,647  29 


$3,674  29 


Oswego. 


$2,007  60 


\2,0a7  (50 


Black 
river 


$1,265  61 


$l,2u5  61 


Cayuga 
and8^neca 


$645  29 


$645  29 


Total $29,616  7i> 

Extraordinary  Improvbmbnts  —  Lenuthening  Locks,  Etc. 

Chapter  168,  Laws  1890. 


division. 


Easteni. 
Middle . . 
Western 


Canals. 


Brie. 


$11,156  82 
8,102  62 


$14,258  84 


Bottoming 
out  Erie. 


$888  85 
818  16 
687  15 


$1,280  16 


Champlain. 


$9,971  10 


$9,971  10 


Albany 
basin. 


$212  90 


$212  90 


Oswego. 


$5,201  SO 


$5,201  86 


Black 
river. 


$1 ,304  44 


$1,304  44 


Total $32,ltfr  80 

Special  Appropriations. 

Main  street  bridge,  Fultonville,  cLap.  333,  1890 

Church  street  bridge,  Schenectady,  chap.  77,  1891 

Lit't'biidge,  Nineteenth  eti-eet,  West  Ti-oy,  chap.  2:^9, 

1891    

Repairing  Moyer  creek,  chap.  113,  1891 

MonumentSy  examinatioii  and  mape^  chapcL  295,  1890, 

and  302,  1891  

Survey,  Board  of  Qaims,  chaps.  295,  1890,  302,  1891, 

Saranac  lake  improvement,  chap.  359,  1890 

Shinnecock  and  Peconic  canal,  chap.  436,  1890 

Survey  Bondout  creek,  chap.  295,  1890 

Deficiency  ordinaiy  fund,  chap.  570,  1889 


1205 

U 

875 

54 

397 

9(> 

437 

44 

1,4(J8 

30 

3,352 

55 

284 

54 

1,822 

(>9 

101 

94 

1,386 

27 

1891. 


110,332  37 


10 
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Middl^e  Divisia?i.  , 

» 

Culvert^  James  street,  Bome^  chap.  81,  1890 f38  31 

Improving  old  Erie  canal,  Bome,  chap.  385,  1891 ....  199  45 

Swing  bridge,  Schuyl^'  street,  Utica,  chap.  69, 1891 . .  Ill  62 

Reservoir  near  Forestport  pond,  chap.  274,  1889 1,940  38 

Clearing  flow  ground  near  Forestport^  Black  river, 

chap.  342,  1891    700  05 

Basin  at  Havana^  etc.,  chap.  416,  1888 /  378  72 

Improving  harbor  at  foot  of  Canandaigua  lake,  chap. 

204,  1889   62  17 

Survey,  Board  of  Claims,  chap.  295,  1890 1,140  30 

Survey  of  claims,  chap.  302,  1891 738  52 


15,209  52 


Western  Diviaicm. 

Tonawanda  bridge,  chap.  82,  1891 |664  49 

Caledonia  avenue  bridge,  Rochester,  chap.  117,  1890,  352  15 

Survey,  Board  of  Claims,  chap.  295,  1890 236  74 

Survey,  Board  of  Claims,  chap.  302,  1891 463  21 

Dredging  Chautauqua  lake  outlet,  chap.  167,  1890. . .  1,120  43 


|2,837  02 


SUMMAKY. 

Ordinarj/. 

Eastern  division   f  10,491  94 

Middle   division    10,611  05 

Western  division   8,513  77 

129,616  76 

Extraordinary  Iviprovemen  ts. 

Eastern  division  |21,729  17 

Middle  division 9,921  48 

Western  division   537  15 

32,187  SO 


State  Engineer  aju)  Surveyor.  75 

Special  Appropriations. 

Eastern  division    f  10,332  37 

Middle   division    5,209  52 

Western  diviaon 2,837  02 

tl8,378  91 


Total  for  engineering  ?80,184  47 


TABLE  OF  DATES  OP  LAWS  AND  OP  WORKS  OP  CAXAI;. 

PJrepared  by  A,  S.  C.  Wurtele,  Deputy  State  Engineer. 

Erie  Canal. 

1768.  Improvement  of  Moliawk  river,  recommended  by  Govornor 
Sir  Henry  Moore  to  AsaemWy. 

1788.  Elkanah.  Watson  advocated  connecting  Wood  creek  with 
the  Mohawk  and  improving  the  Mohawk. 

1791.  Governor  G.  Clinton  m^ed  to  Assembly  the  necessity  of 
unproving  the  natural  water  channels. 

Chapter  53,  1791.  Commissioners  of  Land  Office  auMiorize<l  to 
survey  between  Mohawk  river,  at  Port  Stanwix,  and  WikmI  creek 
and  make  estimate  for  a  canal. 

Chapter  8,  1792.  Locks  to  be  seventy  feet  by  ten  feet  —  two 
feet  draft  of  boata 

Chapter  40,  1792.  Western  Inland  Lock  Navigation  Company 
Incorporated  to  open  navigation  between  the  Hudson  to  Lake 
Ontario  and  Seneca  lake.  Bridges  to  be  built,  where  canals  cross 
roads,  fit  for  carts  and  wagons. 

Chapter  38,  1795.  State  Treasurer  instructed  to  subscribe  to 
200  shares  (twenly-flve  dollars)  of  the  stock  of  Western  Inland 
Navigation  Company. 

Chapter  61,  1796.  State  Treasurer  directed  to  advance  £15,000 
(137,500)  to  Western  Inland  Lock  Navigation  Company,  secured  by 
mortgage  on  real  estate  of  said  company  at  Little  Palls. 

1796.  Western  canals  opened  from  Schenectady  to  Seneca  Palls 
for  boat  sixteen  tons.    Little  Palls  locks  completed. 

Chapter  92,  1798.  Niagara  Canal  Company  incorporated  to 
construct  canal  around  Niagara  PaUs,  from  Steadman's  binding 
to  opposite  Queenstown  landing.    (Nothing  done.) 
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Chapter  98,  1802.  Ck)mptroller  directed  to  accept  shares  of 
Western  Inland  Navigation  Company  in  payment  of  debt  to 
state. 

Chapter  188,  1811.  Commission  appointed  to  consider  inland 
navigation. 

Chapter  231,  1812.  Commifisioners  authorized  to  purchase  rights 
of  Western  Inland-  Lock  Navigation  Company. 

Chapter  212,  1816.  Hudson  and  Mohawk  Lock  Navigation  Cojn- 
pany  incorporated  —  canal  around  Cohoes  Falls  and  improvinj:: 
river  to  Schenectady. 

Chapter  105,  1819.  Canal  Commissioners  to  open  eommimica- 
tions  between  Seneca  river,  Lake  Erie,  Mohawk  and  Hudson  rivers. 

Octolber  22,  1819.  Middle  section  completed  (ninety-four  miles) — 
Utlca  to  Seneca  river. 

July  1,  1820.  Tolls  first  levied  on  canal. 

October  20,  1820.  Purchase  of  Western  Inland  Lock  Navi^jition 
Company  completed. 

1821.  Canal  completed  from  Utica  to  Little  Falls. 

1822.  Canal  completed  from  Little  Falls  to  ScheneeUulv. 
1822.  Genesee  river  feeder  completed;  lock  at  head. 

1822.  Collectors'  offices  established. 

Chapter  111,  1823.  Commissioners  appointed  to  construct  basin 
at  Albany,  with  lock  at  lower  end.  Owners  of  mill  privilejxes  to 
use  surplus  water  from  dams  erected  by  Canal  Couinii.ssiouerM. 

1823.  Canal  completed  from  Kochester  to  Brockport,  includiug 
Rochester  aqueduct. 

1823.  Canal  completed  from  Schenectady  to  Albany. 

1824.  Canal  completed  from  Brockport  to  Lockport. 
Chiipter  275,  1825.  Canal  appraisers  appointed. 

Chapter  277,  1825.  Canal  Commissioners  to  con^jtruct  canal 
from  Squaw  island  to  Buffalo  ci-eek. 

October  26,  1825.  Canal  completed,  Albany  to  Buffalo,  at  Squaw 
island,  363  miles;  eighty-four  locks,  ninety  feet  by  fifteen  feet,  6S9 
feet  lockage. 

1823.  Tonawanda  dam  built  1823  to  turn  water  into  Oak 
Orchard  creek.  Open  cuts,  four  and  eight  one-hundre-itfiH  miles; 
creek  excavated,  three  and    twenty-one-hundredths   loilcs;    Oak' 
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Orchard  creek,  three  and  twentT-cme-hundredths;  rat*e\va,v  to 
canaL  one  and  ten-one-hondredths;  total,  eleven  and  tifty-five- 
hnndredths  miles. 

Descent  in  canal.  Lake  Erie  to  Tbnawanda^  one  inch  per  mile, 
eight  miles. 

Descent  in  canal.  Lake  Erie  to  Pendleton,  two  and  one-half 
inches  per  mile,  twelve  miles. 

Descent  in  canal.  Liike  Erie  to  Lockport,  one  and  one-half  inch 
per  mile,  seven  miU>s. 

Descent  in  canal.  Lake  Erie  to  Rochivter,  one  and  one-half  inch 
pep  mile,  sixty-five  milc«. 

1882.  Hutchitsim  surveys  and  maps,  Canastota  to  Hnd>*on  river. 

Chapter  312,  1834.  Canal  coininissioiuM-s  to  coiustnict  stH'ond  sot 
of  locks,  Albiiny  to  Syracuse,  and  to  ivbtiild  Senera  aqueduct, 
forty-one  feet  wide. 

Size  proposi»d  by  Tlutchison.  100  by  fifti^en  feet. 

Chapter  274,  1835.  Canal  Comuiissioners  to  enlai'jre  canal,  and 
construct  double  locks. 

1835.  Enlarfrement  estimat(\  fl 2,448,541 .60. 

Canal  board  fixed  enlarjrenient  at  s(»venty  incht^  surface,  scvt»n 
feet  water.    Locks  110  by  eijj:httH*n. 

183(5.  First  enlar^rement,  work  let. 

Chapter  116,  18;^^.  City  of  Btiflfalo,  to  constnict  Hambni-j?  Stm^t 
canal. 

1838.  Philarjrenu^nt  of  (fcnes(»e  Riv(»r  finnhM*,  completed. 

Chapter  247,  18.38.  (^anal  CommisHiomM-s  to  inij^rove  Tonawauda 
and  EUicott  creek  as  proposed  by  Alfred  Barrett. 

1838.  liockport  conibini^s  put  under  contract. 

Chapter  308,  1840.  Canal  Conmiissioners  to  complete  Hamburg 
Sti*eet  canal. 

1 840.  Locks  47  and  48  completed. 

1840.  Oak  Orchard  feeder,  Mtnlina,  enlargcMl. 

1841.  High  level  plan  of  crossing  (\iyuga  inarsh(»s  adopttMl. 
Chapter  218,  1841.  Canal  department  locatinl  in  State  Hall. 
Chapt(T  248,  1841.  Canal  Conmiissioners  to  ccmtnict  with  Xint* 

Mile  Creek  Canal  Associatiim  for  land  and  water  not  used  in 
feeder. 
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1841.  Petition  for  incorporation  of  a  company  to  complete  canal. 
Chapter  114,  1842.  8top  law,  all  work  on  canals  8topi)ed  except 

to  secure  work  in  progress. 

1842.  Childs  proposed  using  Skaneateles  lake  as  a  reserv'oir. 

1842.  Rochester  enlarged  aqueduct  completed,   800  feet  long, 
fort\  -five  feet  water,  cost,  |445,347. 

1844.  Skaneateles  Lake  reservoir  completed. 

1843.  North  tier  Lockport  combines  brought  into  use. 
Chapter  335,  1844. —  Railroads  parallel  to  canals  to  pay   tolls 

to  canal. 

1846.  Constitution,  article  VII,  section  6.  Legislature  shall 
never  8€41  any  canal,  adopted  third  November. 

(Chapter  250,  1847.  Resumption  of  enlargement  to  ccmiplete  one 
set  of  locks,  Albanv  to  Svracuse. 

(MiaptfT  200,  1849.  Albany  basiu  transfern^d  to  State. 

1849.  Plan  of  locks  changed;  big  bevel  dispens<Ml  with. 

February  17,  1849.  Bench  walls  dis[)en8ed  with  ou  canal  by 
Canal  Commissioners. 

(liapter  200,  1849.  Albany  basin  Imnght  by  State  from  city  of 
Albany. 

ClmptiM'  222,  1849.  Tiake  ('ouesus,  Hcmeoye,  (]^anadice  and  Hem- 
lock to  b(*  used  for  canal  purposes. 

Chapter  497,  1851.  Tolls  on  railroads  alK)li8hed. 

(^hai)ter  329,  1850.  Contracting  board  (^tablished. 

Chaj>ter  l\HT\  1851.  BaUince  of  revenue  to  be  applied  to  com- 
pletion. 

Chapter  327,  1854.  Canal  repairs  to  be  let  by  contract. 

Cha])t(M*  270,  1852.  (^n tracts  to  be  filed  in  Canal  Department, 
repealed  473  53. 

1854.  Constitution,  article  VII,  section  3,  Legislatuiv  to  appro- 
priate anjiually  for  enlargeuu^nt  of  canals;  adopted  Febnmry 
fifteen. 

October  1(),  1850.  Work  on  enlargement  sus/inrnded  for  want  of 
funds. 

185t>.  Rocky  Kift  fe(^d(T  completed;  Mohawk  at  Rome  completcnl. 

1S57.  Caz(»novia  Lake  ret^ervoir  bnmght  into  ii8(\ 

(^hai)t<T  213,  1800.  Bevels  in  enlarged  locks  to  be  cut  off  and  all 
bridges  to  be  raised  twelve  feet  above  water  surface. 
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1861.  De  Riiyter  reservoir  brought  into  use, 
Cliapter  169,  1862.  Enlargement  deelaivd  complete  on  Sept  em- 
oer  flpst.  Canal  3501-2  miles,  seventy  feet  surface,  fifty-six  teei 
bottom,  seven  feet  water,  seventy-two  locks  110  by  eightei^u; 
fifty-seven  double  and  fifteen  single.  All  double  from  Troy  to 
Port  Bypon. 
Fall,  Black  Rock  to  Tonawanda,  O.OSO  per  mile,  7.86  miles  =  •629. 

Fall,   Black    Rock  to    Sulphur    Spring,  0.014  per  mile,   13.24 
miles  =  19L 

Fall,  Black  Rock  to  Murphy's,  0.268  per  mile,  2.45  miles  =  .657. 

Fall,  BlAck  Rock  to  Lockport,  0.096  per  mile,  2.73  miu^  =  .2()7 

Fall,  Black  Rock  to  Rochester,  0.048  pin*  mile,   62.5  miles  = 
3.000. 

Chapter  40,  1863.  Canal  Board  to  accept  conveyance  of  dark 
and  Skinner  canal,  Buffalo. 

March  25,  1863.  Concurrent  resolution  for  estimate  on  gun- 
boat locks  225  feet  by  twenty-six  feet. 

Chapter  72,  1863.  Nine-mile  creek  feeder  to  be  made  navigable 
to  CamiUns* 

Chapter  354,  1864.  Side-cut  locks  to  be  built  at  Union  street, 
West  Troy. 

Chapter  355,  1864.  Lock  No.  2  to  be  rebuilt 

1864.  Dam  at  Rochester  completed. 

Chapter  727, 1865.  Encroachment  on  canal  lands  to  be  r*.  moved. 

Chapter  477,   1865.  Division    and    resident    engineers  to   be 
appointed. 

Chapter  657,  1866.  Exceptions  to  727,  1S68. 

Chapter  543,  1866.  Maps  of  canal  to  be  completed. 

Chapter  503,  1866.  Albany  basin  to  be  narrowed. 

1867.  Oak  Orchard  creek  deepened  through  rock. 

1867.  Resolution  of  Canal  Board  to  ]>uild  all  bridges  of  ircm. 

Chapter  238,  1867.  Two-thirds  owners  of  lot  mast  consent  to 
narrowing  of  Albany  ba^in. 

Chapter  621,  1867.  Tolls  to  be  collected  on  !iIohawk  basin, 
West  Troy. 

Chapter  877,  1869.  Locks  on  western  division  to  be  doubled. 


80  Annual  Report  of  'Phk 

Chapter  877,  1869.  Bridges  to  be  built  of  iron;  bench  walls  to 
be  removed. 

March  18,  1870.  Report  of  special  committee  on  cuses  of  surplns 
water. 

1870.  Lock  49  widened  to  twenty  feet. 

Chapter  55,  1870.  Contracting. board  and  contract  repair  sys- 
tem abolished. 

Chapter  576,  1870.  Cable-towing  system  to  be  tried. 

Chapter  963,  1871.  Tonawanda  dam  lo  be  cut  down  two  feet 

Chapter  602,  1871.  U.  C.  &  S.  R.  R.  to  build  bridge  at  Lock  46. 

Chapter  868,  1871.  Steam  propulsion  on  canals  to  be  tried  ajid 
prizes  to  be  awarded. 

September  5,  1871.  Crib  ordered  between  canal  and  Black  Rook 
Harbor,  120  feet  from  bank. 

Chapter  778,  1871.  Locks  47  and  48  to  bo  widened. 

1871.  First  steamer  on  canal,  the  A.  H.  Dawson. 

Chapter  652,  1872.  Swing-bridge  to  he  built  at  Hotel  street, 
Ftica. 

1872.  Tw^elve  steamers  competed  for  prizes,  but  7io  award. 
Chapter  550,  1872.  Williamson  to  try  road  steam-engine  tow- 
ing on  five  miles  of  canal. 

1872.  Doubling  lock  No.  2;  completed  locks  47  and  iS  widened 
to  twenty  feet 

1872.  Heath's  tumble  gates  inserted  at  lo<*ks  47  and  48. 

Chapter  653,  1872.  Swing-bridge  to  be  built  at  Buffalo  street, 
Rochester. 

1872.  Otisco  lake  reservoir  completed. 

Chapter  766,  1873.  Whipple  lift-bridge  to  be  built  at  Hotel 
street,  Utica. 

1S7.'?.  Tx)ck  72  and  Newark  locks  57,  58  and  59  doubled. 

1573.  Six  steamers  competed  for  prizes,  but  no  award. 
Chapt(T  300,  1874.  Tonawanda  side-cut  lock  to  be  built. 

1574.  r'onstitution,  article  VH,  §  6.  Legislature  not  to  sell  Erie, 
Oswogo,  Champlain  or  Cayuga  and  Seneca  canal;  adopted,  third 
November. 

Chnpl(T  618,  1874.  Prizes  paid,  steamer  Baxter,  $35,000,  New- 
man, 115,000,  Central  City,  |5,000. 
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1S74.  Fifteen  steamers  on  canal.  • 
1S74.  Canal  maps  completed. 

1875.  Donbling  locks  completed,  Albany  to  Buffalo. 
Chapter  499, 1875.  Canal  Commissioners  to  report  if  any  lateral 

oanal  shall  bo  sold. 

Chapter  385,  1876.^  Appointment  and  removal  of  engineers 
vested  in  the  State  Engineer. 

Chapter  388,  1876.  Canal  Board  to  investigate  canals. 

Chapter  425, 1876.  All  appropriations  for  new  or  extraordinary 
work  repealed  except  as  to  Champlain  and  Oneida  Lake  canals. 

Survey  to  be  made  as  to  condition  of  canals. 

1876.  Survey  as  to  condition  of  canals  completed. 

Chapter  369, 1877.  Canal  Board  may  close  Oenesee  Biver  feeder. 

1876.  Constitution,  article  V,  §  3,  Superintendent  of  Public 
Works  to  take  place  of  Canal  Commissioners,  who  are  abolished. 

1877.  State  Engineer  reported  that  Genesee  feeder  can  not  be 
dosed. 

1878.  Philadelphia  system  of  double-headers  introduced. 

1877.  Division  wall  in  Black  Bock  Harbor,  10,466  feet  com- 
jAeted,  897  feet  not  done. 

1878.  Nineteen  steamers  on  canals. 

Chapter  152, 1879;  Superintendent  of  Public  Works  to  make  per^ 
manent  appropriations. 

1880.  Cable  towing  tried  between  TJtica  and  Syracuse^  but 
abandoned. 

Chapter  99,  1880.  State  Engineer  to  make  all  plans  for 
improvement 

Chapter  359, 1880.  Superintendent  of  Public  Works  to  keep  Gen- 
esee Biver  feeder  in  good  condition. 

November  7, 1882.  Constitution,  article  Vn,  §  6.  Legislature  not 
to  sell  Erie,  Oswego,  Champlain,  Cayuga  and  Seneca  and  Black 
Biver  canal. 

Chapter  340, 1881.  Lift  or  swing  bridge  to  be  built  at  Brockport 

Chapter  569,  1881.  Powers- of  constructing  board  conferred  on 
Superintendent  of  Public  Works. 

1882.  Turbines  used  in  locks  for  hauling  boats. 
1891.  11 
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1882.  Canal  deepened  at  Snlphnr  Springs. 

November  7,  1882.  Constitution,  article  Vn,  §  3.  No  tolls  to  be 
Imposed  on  canals. 
Chapter  165, 1883.  Collectors  and  weighmasters  abolished. 
Chapter  216,  1883.  Canal  appraisers  abolished. 

1883.  Ninety-two  steamers  on  canals. 

1883.  West  Shore  built  along  canal  fourteen  and  seventy-four 
hundredths  miles,  Montgomery  and  Herkimer  counties. 

Chapter  448,  1883.  Old  navigation  lock  at  Little  FaUs  to  be 
preserved. 

Chapter  80, 1884.  Lock  50  to  be  lengthened  to  pass  two  boats. 

April,  1884  Report  of  Superintendent  of  Public  Works  on 
encroachment. 

Chapter  294,  1884.  Surplus  water  of  Home  level  not  to  be  dls- 
oharged  into  Butternut  or  Limestone  creeks. 

Chapter  362,  1884.  Ice  on  canals  may  be  cut  by  citizens  for 
their  own  use. 

April  1, 1884.  Report  on  encroachments. 

Chapter  168, 1884  Little  Falls  to  be  repaid  for  abating  nuisance 
on  abandoned  canal  in  village. 

Chapter  312, 1885.  Old  canal  at  Rome  to  be  drained. 

Chapter  77,  1885.  Erie  canal  at  Buffalo  from  Jersey  street  to 
Hudson  street  to  be  protected  from  lake  encroachments. 

1885.  Buffalo  trunk  sewer  completed. 

1886.  Lengthening  lock  50  to  220  feet  completed. 

1887.  Locks  lengthened,  47,  48y  49,  51  and  52. 

Chapter  528,  1887.  Registry  of  canal  boats  transferred  from 
Comptroller  to  Superintendent  of  Public  Works. 

Chapter  118,  1887.  Reapproprlation  for  lift  or  swing  bridge  at 
Biockport;  built  1888. 

Chapter  402,  1887.  Lift-bridge  to  be  built  at  Glasgow  efcreet^ 
Clyde;  built  1888. 

Chapter  311,  1887.  Lift-bridge  to  be  built  at  Mam  street,  Fort 
Plain;  built  1888. 

Chapter  233,  1887.  Lift-bridge  to  be  built  at  West  street^  Syrar 
cose;  built  1888. 
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Chapter  274,  1887.  Lift-bridge  to  be  buUt  at  J<*n  street,  Utica; 
bniltl88a 

Chapter  400,  1888.  Liftrbridge  to  be  built  at  Ferry  street) 
Albany;  built  1889. 

Chapter  546,  1888.  lift-bridge  to  be  built  at  Oeneva  etreel^ 
Lyons. 

Chapter  351,  1888.  Lift-bridge  to  be  built  at  West  Main  street, 
Bochester;  built  1889. 

Chapter  417,  188a  Lift^lnidge  to  be  built  at  Sohuyler  street^ 
Utica. 

1888.  Locks  lengthened,  31,  32,  33,  34,  35,  44,  45,  53,  54,  55,  56, 
60,  61,  62,  72. 

1889.  Locks  lengthened,  27,  28,  29,  30,  63,  64. 

Chapter  291, 1889.  Skaneateles  lake  water,  to  be  used  by  city  of 
Syracuse,  with  consent  of  Canal  Board. 

Chapter  314,  1889.  Permit  by  Superintendent  of  Public  Workts 
granted  to  railroad  to  be  built  along  Genesee  Biver  feeder. 

Chapter  100,  1889.  Lift-bridge  to  be  built  at  Caledonia  avenue, 
Bochester;  built  1891. 

1890.  Locks  lengthened,  23,  24,  25,  26,  65,  66. 

Chapter  314,  1890.  City  of  Syracuse  to  take  water  from  Skane- 
ateles lake. 

1891.  Locks  lengthened,  40,  41,  42,  43,  46. 

1891.  Canal  improyement  bill  failed  to  pass.  ^ 

Chapter  69,  1891.  Swing-bridge  to  be  built  at  Schuyler  street, 
Utica. 

Chapter  82,  1891.  Bridge  to  be  built  at  Tonawanda,  Delaware 
avenue. 

Chapter  77,  1891.  Lift-bridge  to  be  built  at  Church  street, 
Schenectady. 

Chapter  113,  1891.  Moyer  creek  to  be  improved. 

Chapter  138,  1891.  Lift-bridge  to  be  built  at  Bowe  street, 
Bochester. 

Chapter  239,  189L  Lift-bridge  to  be  built  at  Nineteenth  street^ 
West  TYoy. 

Chapt^  341,  1891.  Lift-bridge  to  be  built  at  Genesee  street, 
Utica. 
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Buffalo  and  Black  Rock  Harbor. 

Chapter  104,  1819.  Oanal  Caininifisioners  to  examine  entrance 
to  Buffalo  creek  and  direct  measureB  of  improving  for  canal 
porpoeee. 

Comptroller  to  lend  |12,000  to  certain  parties  to  construct 
harbor. 

1821.  Canal  CommissionerB  made  surveys  for  harbor  at  Black 
Bock  and  report  by  Qedde^  for  harbor  and  ship^lock. 

Chapter  251,  1822.  If  entrance  to  Buffalo  creek  is  deepened  to 
eight  feet  water,  Canal  Commissioners  to  pay  all  expenses  of  har- 
bor company,  which  is  to  release  to  State. 

Canal  Commissioners  to  contract  for  construction  of  harbor  with 
eight  feet  water  from  head  of  Bird  island  to  Squaw  island,  if  it 
would  cost  less  than  canal  along  shore. 

Chapter  99,  1823.  Tune  for  completion  of  harbor  extended  to 
December  1,  1824. 

1823.  Mole  to  be  built  eighteen  feet  wide  from  Bird  island  to 
Squaw  island,  530  rods. 

1825.  Erie  canal  completed  to  connections  with  Black  Bock 
harbor  at  dam  at  head  of  Squaw  island. 

1839.  Soundings  taken  for  ship-lock  at  head  of  Squaw  island. 

1842.  Ship-lock  at  Black  Bock  oomplet>^ 

Chapter  234,  1849.  Canal  Board  to  make  changes  in  Erie  basin 
if  cit^  of  Buffalo  deed  necessary  land  to  State  by  city  of  Buffalo. 

Pier  2,244  feet  long,  basin  2,000x800  feet^  ten  feet  water. 

1850.  Sea  wall  built  at  Buffalo. 

1852.  Ship-lock  rebuilt  at  Black  Rock,  200  feet  by  thirty-six  feet, 
with  four  feet  lift. 

Chapter  326,  1855.  Canal  Commissionei's  to  dredge  Black  Bock 
harbor  to  original  depth. 

1862.  Erie  basin  breakwater  completed 

1862.  Jetty  pier  completed 

Chapter  131,  1863.  Canal  Board  to  pay  for  work  done  ou  Jetty 
pier. 

Chapter  40,  1863.  Canal  Board  to  accept  Clark  and  Skinner 
canal  from  city. 
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Chapter  682,  1865.  Swing-bridge  to  be  built  at  Ferry  BtreetJ 
built  1868. 

Chapter  374,  1868.  United  States  to  leinove  212  feet  from  end 
of  Erie  basin  breakwater. 

September  5,  1871.  Pier  to  be  built  between  oanal  and  Blaok 
Rock  harbor,  120  feet  from  tow-path. 

1877.  10,455  feet  completed  of  diyision  pier;  897  feet  not  done. 

Chapter  77,  1885.  Canal  from  Perry  to  Hudson  street  to  be 
protected  from  lake  encroachment. 

1885.  Buffalo  trunk  sewer  completed. 

Champlain  Canal. 

Chapter  40,  1792.  Northern  Inland  Lock  Navigation  Company 
incorporated  to  open  navigation  from  Hudson  river  to  Lake 
Champlain. 

Chapter  8, 1792.  Locks  to  be  seventy  feet  by  ten  feet,  with  two 
feet  draft  boat 

Chapter  40,  1796.  Northern  Inland  Lock  Navigation  Company 
to  examine  between  Albany  and  Meadow  oreek,  north  of  Tioy, 
and  from  Meadow  creek  to  Mill  creek,  where  canal  is  to  begin; 
State  to  i)ay  three-fourOis  cost  if  lix  feet  navigation  can  be 
obtained  at  cost  of  £6,000. 

1814.  Conmiissioners,  under  joiht  resolution,  propose  a  oanal 
from  the  Hudson  to  Lake  Champlain. 

1816.  Beport  from  joint  committee  urged  speedy  opening  of 
route  from  Hudson  to  Lake  Cliamplain. 

Chapter  237, 1816.  Commissioners  appointed  to  adopt  measures 
to  effect  communication  by  canal  between  Hudson  liver  and  Lake 
Erie  and  Champlain. 

Chapter  262, 1817.  Lands  to  be  taxed  twenty-five  miles  on  each 
side  of  canal  to  raise  funds  for  oonstruotion. 

July  15,  1817.  Commissioners  fixed  dimensions  of  Champlain 
canal  thirty  feet  surface,  twenty  feet  bottom,  three  feet  water, 
locks  seventy-five  feet  by  ten  feet 

January  31,  1818.  Size  of  canal  changed  to  same  as  Erie,  forty 
feet  surface,  twenty-five  feet  bottom,  four  feet  water,  locks  ninety- 
five  feet  by  fifteen  feet. 
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December  1818.  Twelve  miles  of  canal  completed. 
November  24,  1819.  Canal  opened  from  Fort  Edward  to  Lake 
Ghamplain. 

1820.  Canal  opened  from  Fort  Edward  to  Fort  Miller. 
Chapter  78,  1821.  Canal  Commissioners  to  take  x*ossession  of 

lock  and  dam  at  Troy  and  vest  title  In  the  State. 

1821.  Survey  for  Glens  Falls  feeder  made  and  approved. 
Chapter  163,  1822.  Glens  Falls  feeder  to  be  made  navigable. 

1822.  Canal  completed  and  open  frqm  iLake  Champlain  to 
Waterford. 

1823.  Canal  completed  from  Lake  Champlain  to  Junction,  nine 
miles  nort^  of  Albany  —  sixty-four  mijLes,  forty  feet  surface, 
twenty-eight  feet  bottom,  four  feet  water. 

1823.  Water  let  in  Glens  Falls  feeder  to  Sandy  HUl. 

1824.  Troy  dam  and  lock  completed;  lock  130  by  twenty- two  by 
nine  feet 

1826.  Canal  substituted  for  river  navigation  from  Fort  Edward 
to  Fort  Miller  and  opened  in  1827. 

1832.  Hutchison's  canal  mai)6  completed. 

1829.  Glens  Falls  feeder  completed;  seven  miles  long;  surface, 
thirty  feet;  water,  four  feet;  lockis^  thirteen;  ninety-seven  by 
fourteen,  lockage  132  feet 

Chapter  463,  1836.  Glens  Falls  feeder  to  bo  enlar^ired  >aid  looks 
built  of  stone. 

1839.  Completed  twelve  stone  locks  and  enlargement  of  feeder. 

Chapter  329,  1854.  Locks  to  be  enlarged  to  same  size  as  Erie 
(110  by  eighteen). 

1854.  Constitution,  article  7,  section  3.  Champlain  locks  to  be 
enlarged;  adopted  February  fifteen. 

1858.  Whitehall  locks  enlarged. 

Chapter  213,  1860.  Canal  to  be  improved  to  five  feet  water  and 
tliirty-flve  feet  bottom  width. 

1861.  Estimate  to  enlarge  locks  for  gun-boats,  160  feet  by 
twenty-five  feet 

1863.  Lock  17  completed  and  S  guard-lock,  Cohoes. 

1864.  Fort  Edward  lock  completed. 
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Chapter  186,  1864  Canal  and  feed^  to  be  enlarged  to  five  feet 
water  and  thirty-flye  feet  bottom;  leaks  in  feeder  to  be  su>pped 

Chapter  472;  1865.  Surrey  to  be  made  for  slack  water  na\iga- 
tion,  Waterford  to  Fort  Edward. 

Chapter  33,  1866.  Sorrey  and  estimate  to  be  made  for  slaok 
water  navigation,  from  Waterford  to  Fort  Edward,  with  stone 
dams  and  locks  225  feet  by  twenty-five  feet;  also  for  enlarged 
canal,  seven  feet  water  and  locks  225  feet  by  twenty-five  feet, 
from  Troy  to  WhitehalL 

Chapter  33, 1866.  Survey  to  be  made  of  Hudson  river  tide-water 
to  Fort  Edward. 

1866.  Survey  to  be  made  of  canal  tide-water  to  Lake 
Champlaln. 

1867.  Plans  and  estimates  on  33,  186G,  submittwi  to  C^inal 
Board. 

1868.  Forty-five  miles  canal  improved  to  thirty-five  feet  bottom 
and  five  feet  water;  seventeen  locks  enlarged  to  110  feet  by 
eighteen  feet. 

Chapter  715,  1868.  Big  level  to  be  cut  off  Glens  Falls  feeder 
lock. 

1869.  Bevels  removed  from  one  side  of  locks  in  feeder. 

1870.  Hewitt's  lock  complete,  110  feet  by  eighteen  feet. 

1870.  Guard-lock  at  head  of  Glens  Falls  feeder  completed. 

1871.  Flynn's  lock  completed. 

1871.  Canal  deepening  to  five  feet  water  completed. 

Chapter  788,  1870.  Canal  to  be  enlarged  to  fifty-eight  fei^t 
surface  forty-four  feet  bottom  and  seven  feet  water. 
1870.  Estimate  made  for  enlargement  by  788,  1870. 
Chapter  778,  1871.  Troy  dam  to  be  relet  within  thirty  davH. 

1872.  Stone  dam  at  Cohoes  completed. 

1872.  Enlargement  under  788,  1870,  commenced. 

1873.  Enlargement  stopped  for  want  of  funds. 

1874.  Cohoes  locks  and  Waterford  locks.  Wood  creek  locks 
completed. 

1874.  Leakage  from  Glens  Falls  feeder,  10,500  cubic  tern  per 
minute  out  of  28,800. 
Chapter  399,  1874.  Eesurvey  to  be  made  for  enlargement. 
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1875.  Resuirey  and  reyised  plans  completed,  sixty-four  and 
nlneteen-hnndredths  miles. 

Chapter  185,  1876.  Oanal  to  be  made  six  feet  deptkL 

1877.  Lock  No.  6  completed;  all  locks  are  enlarged  to  110  feet 
by  eighteen  feet 

Chapter  202,  1878.  Canal  to  be  made  six  feet  depth. 

Chapter  258,  1880.  Canal  to  be  made  six  feet  depth. 

1881.  Estimate  to  complete  canal  forty-four  feet  bottom  and  six 
feet  water;  twenty-three  locks^  110  feet  by  eighteen  feet  on  canal; 
lockage  200.25  feet;  three  locks^  110  feet  by  eighteen  feet  on  West 
Troy  side-cut;  lockage  34.70. 

Fourteen  locks,:  100  feet  by  fifteen  feet,  on  Glens  Falls  feeder; 
lockage  132  feet. 

No.  11  lock,  110  feet  by  eighteen  feet,  on  Glens  Falls  feeder. 

Sloop-lock  at  Troy  dam,  122  feet  by  thirty  feet 

Chapter  97,  1882.  Canal  and  feeder  to  be  made  six  feet  deep. 

Leakage  of  Glens  Falls  feeder  found  to  be  12,120  cubic  feet  per 
minute,  out  of  24,360  cubic  feet  per  minute. 

Chapter  301, 1884.  Canal  and  feeder  to  be  made  six  feet  deep. 

1887.  All  enlargement  to  be  made  forty-four  feet  bottom  and  six 
feet  water. 

1891.  Sixteen  miles  are  now  improved  to  forty -four  feet  bottom 
and  six  feet  water  since  1884. 

Chapter  366,  1886.  Lift-brtdge  to  be  built  at  MechaniCYille;  built 
1887. 

Chapta-  320,  1888.  Lift-bridge  to  be  built  at  Broad  street^ 
Waterford;  built  in  1891. 

Oswego  Canal. 

June  11,  1808.  J.  Geddes  instructed  to  examine  a  (Sanal  route 
from  Oneida  lake  to  Lake  Ontario. 

January  20,  1809.  Report  that  Salmon  creek  route  is  not  feas- 
ible. Report  Oneida  lake  to  Seneca  river,  eighteen  miles,  fall 
twelve  and  one-half  feet. 

Three  River  Point  to  Oswego,  twenty-four  miles,  fall  111  1-2  feet 

April  13,  1818.  Joint  resolution  directed  survey  of  Oswego  river 
to  Three  River  Point  and  Seneca  river  to  Onondaga  lake. 


Statx  Enqinesb  xs'd  Scryetob.  89 

January  7,  1820.  Beport  of  O.  S.  Bates  on  survey  for  Oswego 
oanal,  SaBna  to  Oawego^  by  Seneca  and  Osiwego  rivers;  fall,  Onon- 
daga lake  to  Lake  Ontario,  118.92  feet  in  tliirty-one  and  on^half 
mfles. 

Chapter  205,  1823.  Canal  Commissioners  to  make  survey  of 
Oswego  river  from  head  of  falls  to  Lake  Ontario. 

Chapter  241, 1823.  Oswego  Canal  Company  incorporated. 

Chapter  279,  1824.  Canal  Commissioners  authorized  to  improve 
navigation  of  Oswego  river. 

Chapter  272, 1825.  Money  provided  to  bifild  canal. 

1826.  Biver  improvement  from  Oneida  lake  to  Three  Biver  Point 
completed;  three  dams  across  river  with  locks. 

December  10, 1828.  Oswego  canal  completed,  19.7  miles. 

Slack  water  navigation,  18.56  miles  canal,  123  feet^  lockage 
eighteen  feet,  locks  ninety  feet  by  fifteen  feet;  six  gaard  locka^ 
ninely  feet  by  seventeen  feet;  canal  surface  forty-one  feet;  water 
four  feet 

1834.  Hutdiison's  maps  completed  and  filed  in  Comptroller's 
office. 

Chapter  114,  1892.  Stop  law;  all  work  on  canal  stopped  except 
to  preserve. 

Chapter  128,  1845.  Canal  CommissionerB  to  take  charge  of 
Liverpool  side-cut. 

Chapter  262,  1847.  Oswego  canal  locks  to  be  enlarged  to  110 
feet  by  eighteen  feet 

Chapter  214,  1849.  Oswego  canal  locks  to  be  enlarged  to  110 
feet  by  eighteen  feet 

1850.  Estimate  for  fifty-two-foot  bottom  and  seven  feet  water. 

1852.  Contracts  let  for  completion  of  large  locks. 
Chapter  620,  1853.  Oswego  canal  to  be  improved. 

1853.  Nine  enlarged  locks  completed. 

1854.  Article  VII,  Constitntion,  section  3.  Oswego  canal  to  be 
enlarged. 

1854.  Thirteen  enlarged  locks  completed  and  In  use. 
Chapter  329,  1854.  Oswego  canal  to  be  enlargeil. 

1855.  Seventeen  locks  and  four  guard-locks  enlarged. 
October  14,  1856.  Work  suspended  from  want  of  funds. 

1891.  12 
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1856.  Phoenix  dam  raised  four  feet  two  incheB. 
1869.  Twenty-three  mflea    enlargement  completed. 
Chapiter  213,  1860.  Bevelft  to  be  cut  from  enlarged  locks»  and 
bridges  to  be  raised  to  twelve  feet  above  surface  water. 

1861.  Dam  at  Phoenix  raised  one  foot  three  inches  to  seven 
feet  above  canal  bottouL 

1862.  Mud  lock  rebuilt 

Chapter  169,  1862.  Enlargement  declared  complete;  thirty-eight 
miles,  eighteen  locks,  110  feet  by  eighteen  feet,  and  five  guard- 
locks,  110  feet  by  twenty-one  feet,  154.85  lockage^  seventy  feet 
surface,  fifty-six  feet  bottom,  seven  feet  water. 

Chapter  311,  1863.  Estimate  to  be  made  for  gun-boat  looks 
225  feet  by  twenty-six  feet 

1864.  Estimate  made  under  chapter  311,  1863. 

Chapter  475,  1864.  Phoenix  dam  and  Horse  Shoe  dam  to  be 
rebuilt 

Chapter  470, 1865.  Dams  on  Oswego  rivej'  to  })e  rebuilt  in  stone. 

1866.  Phoenix  and  Oswego  Falls  dams  rebidlt  in  Rtone. 

1868.  Braddock's  rapids  dam  rebuilt  in  stone. 

1871.  Minetto  dam  rebuilt  in  stone. 

1874.  High  dam  rebuilt  in  stone. 

Chapter  646,  1886.  Locks  on  Oswego  canal  to  be  lengthened 
to  220  feet  by  eighteen  feet 

1887.  Locks  5  and  6  and  guard-lock  J    lengthened. 

1888.  Lock  7  and  guard-lock  4  lengthened. 

1889.  Lock  11  and  guard-lock  3  lengthened. 

1890.  Locks  9  and  10  lengthened. 
1890.  Locks  8  and  12  lengthened. 

Senega  Kiver  Improvement  and  Baldwinsville  Canal. 

Chapter  54,  1809.  J.  C.  Baldwin,  authorized*  to  build  dam  seven 
and  one-half  feet  high  at  McHenry's  reef,  Seneca  river,  with  lock 
aeventy-seven  and  one-half  feet  by  twelve  feet  for  boats  drawing 
two  feet  water.  To  collect  tolls  and  use  surplus  water  for  twenty 
years. 

Chapter  252,  1817.  Geddes  appointed  commissioner  to  report 
on  lock  and  dama 
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Chapter  40,  •1822.  Onondaga  lake  to  be  lowered  two  feet  by 
Canal  Commifisioners. 

Chapter  168,  1824.  Canal  Commissioners  to  survey  Seneca  river, 
Jack's  reef  to  Cayuga  lake,  for  drainage  of  Cayuga  marshes. 

Chapter  208,  1825.  Canal  Commissioners  appointed,  for  drain- 
age of  Cayuga  marshes,  to  make  map  showing  lands  benefited. 

Chapter  192,  1827.  Right,  under  54,  1809,  extended  twenty-one 
years  to  S.  W.  and  H.  Baldwin,  but  lock  only  to  be  built  if  required 
by  Canal  Board. 

1829.  Channel  around  Jack's  reef  completed,  4,200  feet  long, 
forty  feet  wide,  lowers  water  five  feet  at  Cross  lake  and  two  feet 
at  Montezuma. 

March  18,  1831.  Canal  Board  having  required  building  of  look 
at  dam,  the  work  was  completed  under  direction  of  Canal  Com- 
missioner, lock  ninety  by  fifteen;  ten  feet  lift  and  canal  three- 
fourths  of  a  nnle  long. 

Chapter  303, 1836.  Canal  Conmiisisioner  to  construct  towing-path 
from  Mud  lock  to  Baldwinsville. 

Chapter  443,  1836.  Canal  Commissioners  to  report  on  practi- 
cability of  improving  Seneca  river  for  steamboat  navigation;  plan, 
dxty  feet  by  four  and  one-half  feet  deep. 

Chapter  306,  1838.  Canal  Commissioners  may  spend  |15,000  on 
Seneca  towing-path. 

1839.  Towing-path  completed  to  Baldwinsville^  five  and  three- 
fourth  miles. 

Chapter  183,  1841.  Canal  Conmiissioners  to  excavate  outlet  to 
Onondaga  lake,  to  reduce  lake  to  level  of  river. 

1849.  Extension  refused  to  Baldwin,  and  bill  reported  to  take 
possession  of  lock  and  canal  at  Baldwinsville. 

Chapter  21,  1850.  Right  under  54,  1809,  extended  thirty  days. 

Chapter  99,  1850.  Right  under  54,  1809,  extended  thirty  days- 
Chapter  153,  1850.  Canal  Conmiissioners  to  take  possession  of 
dam,  canal  and  lock  at  Baldwinsville,  and  to  extend  navigation 
to  deep  watCT  above  dam,  same  as  Oswego  canal.    Right  under 
64,  1809,  extended  until  State  acquires  all  rights. 

Monuments  to  be  set  to  fix  height  of  dam  which  is  not  to  be 
raised  any  higher. 
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1851,  Stone  monuments  set  to  fix  height  of  dam.  • 

Chapter  50^  1851.  Commissioners  appointed  to  examine  Cayuga 
marshes  and  Seneca  river  for  drainage. 

Chapter  535,  1851.  Bars  at  foot  of  Cayuga  lake  to  be  removed. 

December  31,  1851.  Report,  G.  Geddes,  on  drainage  of  Cayuga 
marshes. 

Cayuga  lake  to  Montezuma,  6.8  miles,  2.593  feet  fall. 

Mosquito  point  to  Montezuma,  15 . 6  miles,  4495  feet  fall. 

Cross  lake  to  Montezuma,  30.2  miles,  5.890  feet  fall. 

Foot  Jack's  reef  to  Montezuma,  33.8  miles,  11.139  feet  fall. 

Top  Baldwlnsville  dam  to  Montezuma,  42.1  miles,  11.967  feet  falL 

Top  BaldwinsYille  dam  to  Montezuma,  as  fixed  by  monument, 
12.645  feet  faUL 

Benches  made  at  Cayuga  bridge. 

1853.  Guard-lock  at  head  of  Baldwlnsville  canal  completed,  and 
navigation  extended  to  Jack's  reef,  11.75  miles. 

Chapter  333,  1854.  Baldwlnsville  canal  placed  under  Canal 
Board  control,  dam  385  feet  long,  seven  and  one-half  feet  high, 
353  fecit  spillway. 

1857.  Jacks  Reef  cut  through  which  lowered  Cross  lake  four 
feet. 

1S57.  Erie  Canal  aqueduct  and  bank  built  across  marshes  and 
river. 

Chapter  179, 1858.  Canal  Commissioners  to  remove  obstructions 
in  Seneca  river  at  junction  of  Cayuga  and  Seneca  canal. 

Chapter  479,  1863.  Location  of  Baldwlnsville  canal  changed. 

1863.  Baldwlnsville  lock  rebuilt 

1866.    Guard-lock  at  head  of  canal  rebuilt  in  stone. 

Cliapter  108, 1868.  Bridge  to  be  built  over  New  Onondaga  outlet- 
Chapter  677,  1869.  Baldwlnsville  dam  to  be  rebuilt  in  stone 
when  necessary. 

1869.  Iron  bridge  built  at  Baldwmsville. 

1870.  Seventy-two  thousand  three  hundred  and  fifty  dollars 
awarded;  estimate  of  |300,000  to  complete  dredging. 

1870.  Bars  removed  by   diedging  ibetween  Jacks  Reef  and 
Montezuma. 
Chapter  767,  1870.  Appropriation  for  rebuilding  dam. 
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Chapter  827,  1872.  Flush  boards  may  be  placed  on  dam  up  to 

height  fixed  by  monuments.  % 

1888.  Towpath  from  BaJdwlnsyille  to  Jacks  Beef  abandoned  by 

disuse. 

Oneida  Lake  Canal  and  Kiver  Impbovement. 

June  11, 1808.  J.  Oeddes  instructed  to  examine  Oneida  riyer  for 
oanal. 

January  20, 1809.  Report,  Oneida  lake  to  Seneca  river  eighteen 
miles,  fall,  twelve  and  one-half  feet 

Chapter  298,  1824.  S.  Jewett  may  construct  wing  dam  at  Cauch; 
denia  reef. 

1827.  Petitions  for  construction. 

Chapter  229,  1828.  Canal  commissioners  to  lower  Oneida  lake; 
James  Porter  to  construct  dam  and  lock  at  Cauchanoy;  8.  O. 
Schaepx)el  to  construct  dam  and  lock  at  Oak  Orchard. 

Chapter  290-328.  Canal  Commissioners  to  lower  Oneida  lake 
two  feot 

January  26, 1830.  Childs'  report,  Oneida  river,  nineteen  and  one- 
fourth  miles,  fall  nine  and  six-tenths  feet 

(Chapter  333,  1829.  Canal  Commissioners  to  remove  dam  at 
Cauchanoy  to  lower  Oneida  lake  to  former  leveL 

January  19,  1831.  Petition  for  incorporation  of  Oneida  Lake 
Canal  Company,  three  miles  and  fifty-one  feet  lockage. 

Chapter  53,  1832.  Oneida  Lake  Canal  Comjmny  incorporated 
to  construct  canal  from  Erie  canal  to  Oneida  lake. 

Cliapter  284, 1838.  Canal  Commissioners  to  examine  Oneida  and 
report  cost  of  improvement  by  locks  and  short  canal  for  four  and 
one-half  feet  water. 

January  15,  1839,  Report  made  by  0,  W.  Cfliilds. 

Chapter  284, 1839.  Canal  Commissioners  to  improve  Oneida  river 
for  steamboat  navigation. 

Chapter  258, 1840.  Oneida  Lake  canal  purchased  for  |50,000. 

1841.  Canal  transferred  to  State. 

Chapter  114,  1842.  Stop  laW;  all  work  stopped. 

Chapter  325,  1846.  Appropriations  to  preserve  work  on  Oneida 
river. 

Chapter  261,  1847.  Appropriation  to  wmplete  Oneida  river 
improvement 
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Chapter  46,  1860.  Locks  to  be  rebuilt  same  f>ize  as  Frie. 

Chapter  486,  1862.  Estimate  to  be  made  of  cost  of  enlarging 
looks. 

April  15,  1863.  Beiport  recommending  building  new  line  of 
oanal;  present  canal  three  and  three-foarths  miles  to  Wood  creek 
and  two  and  one-fourth  miles  along  creek  to  lake;  lockage  sixty 
feet;  new  line,  Durhamville  to  lake^  four  miles. 

Chapter  626,  1865.  Settlement  to  be  made  with  contractor  on 
looks  abandoned. 

Chapter  776, 1866.  Canal  Commissioners  to  take  charge  of  dam 
ofe  Cauchanoy. 

1866.  Draw-bridge  at  Oak  Orchard  built 

Chapter  930,  1867.  Locks  to  be  rebuilt  on  new  location. 

■ 

December  18, 1867.  l^ew  canal  five  and  tliirty-hundredths  miles 
placed  under  contract 

1870.  New  locks  finished;  section  two  completed;  rest  three- 
fourthB  done. 

October  19, 1873.  Work  of  completion  placed  under  contract 

1877.  Canal  completed,  five  feet  water. 

October  24,  1877.  Canal  closed  by  break. 

July  1,  1878.  Canal  again  opened,  but  closed  by  break  again; 
never  opened  again- 

1879.  Sui)erintendent  of  Public  Works  recommends  abandon- 
ment of  Oneida  canal 

Chapter  428,  1887.  Lands  taken  for  new^  Oneida  Lake  oanal 
released  to  parties  from  whwn  acquired. 

Cayuga  and  Seneca  Canal. 

Chapter  144,  1813.  Seneca  Lock  Navigation  Company  incorpo- 
rated to  improve  navigation  between  Seneca  and  Cayuga  lakes. 

1818.  Locks  at  Seneca  Falls  completed  and  boat  passed  from 
Schenectady. 

Chapter  168,  1820.  Canal  Commissioners  to  examine  Seneca 
lake  outlet 

Chapter  271,  1825.  Canal  Commissioners  to  construct  canal 
from  Montezuma  to  Seneca  lake. 

May  13, 1827.  Work  on  canal  rdet 
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1828.  Canal  completed  and  navigation  opened  November 
fifteenth;  Montezmna  to  Seneca  lake  twenty-three  milee,  indnd- 
ing  two-miles'  feeder;  eleven  locks  ninety  by  fifteen,  with  forty 
feet  surface,  four  feet  water;  Seneca  Lock  Navigation  Gomj^any 
was  paid  |53,603.63. 

Chapter  119,  1828.  Canal  Conmiissioners  directed  to  coiiStmot 
canal  from  Cayuga  and  Seneca  to  East  Cayuga  village. 

1828.  Cayuga  inlet  resuryeyed  and  j»ut  under  contract, 
Oiapter  290,  1820.  Canal  Commissiouers  to  lower  Seneca  lake 

two  feet  by  deepening  canal;  appraisere  appointed. 

1829.  Cayuga  inlet  work  completed. 

Chapter  360,  1829.  Canal  Commissioners  to  lower  Seneca  }ake 
to  level  of  outlet,  one-half  mile  below  foot  of  lake;  inlet  to  be 
deepened  eighteen  inches,  thirty-six  feet  '-^ide. 

1829.  Canal  completed  tweniy-one  ralles  and  two  miles  side 
cut,  eleven  locks;  seventy-three  lockage,  seven  feet  in  side  out; 
surface  forty  feet,  water  four  feet,  locks  ninety  by  fifteen  feet 

1834.  Hutchison  maps  filed. 

Chapter  453,  1836.  Canal  Commissioners  to  rebuild  locks  same 
width  as  enlarged  Erie. 

Apdl  11,  1839.  Canal  Board  reported  in  favor  of  enlargement 

Chapter  302,  1840.  Canal  CommissioneiB  to  cut  channel  from 
northeast  bend  of  lake  to  canal. 

Chapter  212,  1841.  Channel  to  be  made  navigable. 

Chapter  116,  1842.  Stop  law.    All  work  stopped. 

Chapter  313,  1844.  Canal  Commissioners  to  lower  lake  level  one 
foot 

Chapter  251,  1847.  Canal  Commissioners  to  improve  Cayuga 
inlet  tor  veseels  drawing  five  feet  water. 

Chapter  348,  1847.  Canal  Commissioners  may  enlarge  locks  to 
size  of  Erie  locks  when  necessary  to  rebuild. 

July  25,  1848.  Canal  Board  adopted  plans  for  locks  size  of  Giie 
enlarged. 

1848.  Enlargement  of  locks  commenced. 

Chapter  213, 1849.  Canal  Commissioners  may  construct  indepen- 
dent canal  from  lock  9  at  Seneca  Falls  to  Montezuma  levd. 

1860.  Estimate  made  under  213,  1849. 
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1850.  Under  concoireiit  reBolution  Oanal  Gommisoioiiere  report 
that  enlargem^it  of  Oajnga  and  Seneca  was  not  needed. 

Ohapter  246,  1852.  Oanal  Oommissionera  to  take  diarge  of 
Cayuga  inlet. 

Ghaiyter  329,  1854.  OommisBionerB  of  Canal  Fund  to  borrow 
money  for  completion. 

1854.  Art  Vn,  Oonstitation,  see  3.    Canal  to  be  enlarged. 

1854.  Lock  at  Seneca  level  removed  and  level  extended  to 
Waterloo. 

1854.  Eight  locks  enlarged. 

1855.  Eleven  locks  enlarged,  Montezuma  to  Seneca^  20.71  miles; 
Ivanch  to  Cayuga^  2.06  miles;  total,  22.77  miles. 

1858.  Old  lock  between  Waterloo  and  Seneca  Ealls  removed. 

Chapter  479,  1857.  Oanal  from  Waterloo  to  Seneca  lake  to  be 
deepened  to  nine  feet 

Ohapter  213,  1860.  Bevels  to  be  cut  off  enlarged  locks,  and 
bridge  raised  to  twelve  feet  above  surface. 

1860.  409  miles  enlarged  to  seven  feet  water. 

September  30, 1861.  10.59  miles  enlai^;ed  to  seven  feet  water. 

Ohapter  169,  1862.  All  contracts  to  be  closed  on  September 

ftfEFt 

1862.  Enlargement  complete. 

1862.  Cayuga  inlet  dredged  to  seven  feet  water,  Oswego  street 
to  lake. 

1863.  Channel  at  foot  of  Seneca  lake  completed. 

1864.  Pier  at  Seneca  completed. 

Ohapter  752,  1867.  State  dam  at  Waterloo  to  be  raised  to  the 
<Nriginal  height  but  not  to  raise  lake  above  natural  height 

Ohapter  915,  1871.  Swing-bridge  to  be  built  at  State  street^ 
Ithaca,  over  inlet 

1875.  Constitution,  art  YII,  sec.  6.  Cayuga  and  Seneca  nevB* 
to  be  sold. 

Ohapter  325, 1888.  Old  Bear  race  at  Waterloo  to  be  improved. 

Chapter  291,  1888.  Swing-bridge  to  be  built  at  Buffalo  street^ 
Ithaca;  built  1889. 

February  8,  1889.  Work  on  Bear  race  stopped  by  injunction. 

1889.  Piers  at  Itfaaoa  and  at  Qeneva  rebuilt 
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Blaok  Bxyeb  Canal. 

Chapter  236,  1825.  Canal  Conmiissioners  to  survey  from  Borne 
by  way  of  Black  rirer  to  Ogdensburg. 

February  3,  1827.  Petitions  presented  for  construction  of  canaL 

1828.  Conger  survey  made  for  a  company,  twenty  and  one-half 
miles;  eleven  locks,  seventy-three  and  one-half  lockage. 

March  24,  1829.  Concurrent  resolution;  Canal  Commissioners  to 
survey  for  canal  from  Bome  to  High  Falls,  and  for  river  improve- 
ment to  Carthage. 

February  28, 1831.  Report  of  Hutchison  on  survey;  rise  and  fall, 
Bome  to  Black  river,  1,078  feet;  thirty-six  miles  to  High  Falls  and 
forty  miles  to  Qarthage;  size  twenty  feet  bottom,  thirty-six 
feet  surface,  six  feet  water.    To  have  inclined  planes  and  locks. 

Chapter  174,  1832.  Black  River  Company,  incorporated  to  .con- 
nect by  railroad  or  canal,  Bome  or  Herkimer  with  Ogdensburg, 
Cape  St.  Vincent  and  Se^kett's  Harbor,  and  to  improve  Black 
river  from  High  Falls  to  Carthage. 

Chapter  139,  1834.  Canal  Commissioners  to  survey  canal  route 
from  High  Falls  to  Erie  canal,  and  river  improvement  High  Falls 
to  Carthage. 

1834.  Survey  of  J.  B.  Jervis;  canal  and  feeder  forty-six  and  three- 
fourths  miles,  1,0831-2  lockage;  summit  above  Erie  6961-2  fall 
to  below  High  Falls,  387  feet 

Chapter  157,  1836.  Canal  Commissioners  to  construct  canal 
from  High  Falls  to  Bome,  also  feeder  to  BoonvUle,  and  to  improre 
Black  river  from  High  Falls  to  Carthage. 

1837.  Fall,  High  Falls  to  Otter  creek,  eleven  miles  four  and 
one-half  feet,  to  creek  bridge  nine  and  one-half  miles  three  and 
two-tenths  feet,  to  Carthage  twenty-two  miles  one  and  fifty-five 
hundredths  feet. 

1838.  Canal  work  let  from  Lansing  kill  to  High  Falls;  Black 
river  improvement,  commenced  by  jetties  and  piers. 

Qiapter  321,  1839.  Canal  Commissioners  to  survey  for  exten- 
sion from  Carthage  to  Ogdensburg. 

February  21,  1840.  Survey  by  Broadhead  to  Frenches  creek  on 
the  St.  I/awrence. 

Chapter  114,  1842.  Stop  law;  all  work  stopped. 
1891.  13 
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resumed. 
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Chapter    260,    1847.    Appropriation    for    canal    construction 


1848.  Dam  completed  for  Forestport  ponxL 

June,  1848.  Boonville  feeder  completed,  four  feet  water,  10.29 
miles. 

November,  1849.  Thirty-five  mile«  completed. 

1850.  Report  of  Tenny  on  damages  for  water  taken  from  Black 
river. 

1850.  Dam  built  at  WoodhuU  lake  to  raise  water  five  feet. 
Chapter  485,  1851.  Balance  of  revenue  to  be  applied  to  com- 
pletion. 

October,  1851.  Boonville  to  Port  Leyden  completed;  ninety-four 
locks  completed  and  thirty-one  miles  canal. 

1851,  Surveys  made  for  reservoir  and  plan  for  WoodhuU,  North 
Branch  and  South  branch  and  Marsh,  adopted  by  Canal  Board. 

Surveys  made  for  forty-two  and  one^half  miles   Black  river 
improvOTient 
Delta  feeder  and  dams  at  High  Falls  and  Carthage. 

1851.  Monuments  set  up  for  height  of  Baldwinsville  dam. 
Chapter  181,  1851.  Canal  Commissioners  to  make  surveys  of 

lakes  at  head  of  Black  river,  and  of  Moose  and  Beaver  rivers,  and 
to  erect  dams  to  supply  Black  river  with  same  amount  of  water 
taken  by  canal. 

1852.  Contract  let  for  completion  under  485,  1851. 
Chapter  270, 1852.  Contracts  to  be  filed  In  Canal  Department 
Chapter  473,  1857.  Repeal  of  270,  1852. 

1853.  Ninety-seven  locks  thirty-three  and  thirty-three  hun- 
dredths miles  canal,  ten  twenty-nine  hundredths  feeder,  complete. 

Chapter  329,  1864.  Gonmiissioners  of  canal  fund  to  borrow 
money  for  completion. 

1854.  Article  YII,  Constitution,  §  3.  Canal  to  be  completed. 

1855.  Forty-Beven  and  fifty-hundredths  miles  completed. 

1855.  South  Branch  lake  and  Ghuh  lake  adapted  for  reservoirs. 

1856.  Entire  length  in  use,  Rome  to  Black  river  at  High  Falls, 
tfairty-fiye  miles,  109  locks,  ninety  feet  by  fifteen  feet,  lockage, 
1,092  feet 
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Septemb^  3,  1857.  Canal  Board  changed  plan  of  Black  river 
improvement  from  piers  and  wing  dams  to  lock  and  dam  at 
Otter  creek. 

Chapter  245, 1857.  Time  for  presentation  of  claims  for  damages 
on  account  of  water  of  Black  river  taken  for  canal,  extended 
one  year. 

Chapter  428, 1857.  Bridge  at  Tiffany's  to  have  draw. 

Chapter  185,  1859.  Black  river  improvement  and  all  reservoirs 
made  part  of  section  2,  Black  Biver  canal. 

1858.  Main  line  of  canal  completed. 

1859.  Dam  and  lock  at  Otter  creek  put  under  contract,  also 
Woodhull  and  South  Branch  reservoirs. 

October  10,  1859.  Contracts  let  for  river  improvement,  High 
Falls  to  Carthage  for  five  feet  water,  sixty  feet  channel. 
1859.  Woodhull  reservoir  completed. 

1859.  Guard-lock  at  head  of  Delta  feeder  completed. 

1860.  Three  reservoirs  in  use,  North  Branch,  423  acres. 
1860,  South  Branch,  518  acres;  Woodhull,  1,236  acres. 

1860.  Delta  feeder  completed. 

1861.  Lock  and  dam  at  Otter  creek  completed;  twenty-two  and 
one-half  miles  slack- water  navigation,  Carthage  to  Beeches  bridge^ 
ten  miles  dredged  to  Otter  creek  and  ten  mfles  slack-water  navi- 
gation to  Lyons  Palls;  lock,  160  by  thirty,  four  and  one-halt 
lift 

Chapter  119,  1862.  All  contracts  to  be  closed  first  September 
next 

Chapter  151,  1864.  Lock  to  be  built  between  Otter  oreek  and 
Carthage. 

Chapter  174,  1864.  Canal  Commissioners  to  rebuUt  bridge  at 
Lyons  Falls  over  Black  river. 

Tolls  to  be  collected  on  Moose  river. 

1865.  Canal  Board  adopted  location  of  lock,  three  miles  above 
Beeches  bridge,  which  is  placed  under  contract 

Chapter  602,  1866.  State  to  maintain  bridges  at  Blingsworth 
and  at  Beeches. 

1868.  Dam  and  lock  three  miles  above  Beeches  bridge,  com- 
pleted; 160  feet  by  thirty  feet,  four  and  one-half  feet. 
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Chapter  868,  1869.  Bridge  to  be  built  over  Beaver  river. 

1870.  First  level  at  Rome  improved  to  size  of  Erie. 

Chapter  7^  1872.  Blingsworth  and  Beeches  bridge  to  be  main- 
tained by  State. 

1872.  Sand  Lake  reservoir  completed. 

Chapter  850, 1872.  Dam  to  be  constructed  in  Moose  river  at  Old 
Forge,  foot  of  Fulton  cl;ain. 

Chapter  499, 1875.  Canal  to  be  examined  and  report  made  as  to 
abandonment 

Chapter  382, 1876,  Conmiission  appointed  to  report  what  disposi- 
tion should  be  made  of  canal. 

March  1, 1876.  Black  River  canal  put  on  middle  division. 

1880.  Surveys  of  Canachagala,  Twin  lakes  and  White  lakes 
atnd  dam  built  at  2  Bisby. 

1881.  Canachagala,  Bisby  and  White  and  Twin  lake  reservoirs 
oompleted. 

Chapter  452, 1883.  Reservoir  to  be  constracted  above  Forestport 
fbr  120,000. 

Constitution,  1882.  Article  7,  section  6.  Legislature  not  to  o^U 
Black  River  canal. 

1883.  Examinations  made  for  Beaver  river  reservoir  at  Still- 
water and  plans  prepared  for  Forestport  reservoir. 

Chapter  253, 1885.  Tow-path  to  be  made  along  Beaver  river. 

1884.  Work  commenced  on  Forestport  daro.. 

1885.  Work  commenced  on  Stillwater  dam  on  Beaver  river. 
Chapter  550,  1886.  Wall  to  be  built  at  Lock  street,  Rome. 

1886.  Dam  at  Stillwater,  Beaver  river,  completed;  nine  feet 
six  Inches  above  low  water,  150  feet  spillway,  328,000,000  cubic 
feet 

1888.  Locks  8  and  48  rebuilt 

Chapter  274,  1889.  Forestport  dam  to  be  built 

1889.  Lock  60  rebuilt 

1890.  Lock  12  rebuilt 

1891.  Lock  1  rebuilt 

Chapter  342,  1891.  Forestport  reservoir  to  be  cleared. 
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Chenango  Canal. 

Chapter  236,  1825.  Canal  Cammifisioiiers  to  Borvey  for  canal 
from  dienango  point  up  Chenango  river  through  Norwich  to 
Erie  canal. 

1827.  Petitions  for  construction. 

1828.  Hutchison's  survey,  ninety- two  and  three  fourth  roiles; 
summit  706  above  Erie. 

Chapter  72,  1829.  Canal  Commissioners  to  construct  canal  from. 
Binghamton  to  Utica,  size  of  Erie. 

1833.  Survey  by  J.  B.  Jarvis^  for  canal  175  miles. 

Chapter  32,  1833.  Canal  Commissioners  to  construct  oanal  from 
Binghamton  to  Erie  canal,  same  size  as  Erie. 

July,  1834.  Work  commenced  at  Shdbum. 

Chapter  46,  1833.  Canal  to  connect  with  Erie  at  Huntington 
basin,  Utica. 

Octalber,  1836.  Canal  completed;  ninety -seven  milesi,  forty  feet 
surface,  twenty-four  feet  bottom,  four  feet  water,  116  locks,  ninety 
by  fifteen;  1,021  feet  lockaga 

Chapter  292,  1838.  Canal  Commissioners  to  survey  for  extension 
of  canal  from  Binghamton  to  State  line,  at  Tioga  Point. 

Chapter  114,  1842.  Stop  law;  all  work  stopped. 

Chapter  88,  1859.  Examination  to  be  made  of  survey  for 
extension. 

January  10,  1860.  Beport  on  extension,  Binghamton  to  Atiiena, 
thirty-eight  and  forty-eight-hundredths  mUes. 

Chapter  115,  1863.  Canal  Commissioners  to  construct  extension 
to  Athens. 

1863.  One  hundred  and  sixteen  locks  on  canal,  mostly  in  bad 
condition. 

Chapter  185, 1864.  Locks  on  extension  to  be  size  of  Penn.  North 
Branch  canal  and  locks  on  main  canal  to  be  rebuilt  of  that 
size,  ninetjy-one  feet  by  sixteen  and  a  half  feet 

1865.  Ten  miles  of  extension  completed. 

Chapter  649, 1866.  Locks  in  extension  to  be  size  of  Penn.  North 
Branch  canal,  ninety-one  feet  by  sixteen  and  a  half  feet 

1866.  Thirty  miles  of  extension  under  contract 
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Chapter  98,  1846.  Asylum  to  use  surplus  water  from  5th  look 
of  canal. 

Chapter  457,  1859.  Asylum  to  control  level  above  5th  look 
lor  water  aud  ice. 

Chapter  564^  1867.  Asyfum  to  control  levels  from  5th  lock  to 
10th  lock. 

1867.  Work  suspended  on  extension;  want  of  funds. 

1868.  Ten  miles  of  extension  completed.  Twenty  miles  under 
contract    Ten  and  one-half  not  oontracted. 

1870.  Work  completed;  Binghamton  to  Owego,  twenty-two 
miles;  work  suspended  on  extension;  want  of  funds. 

Chapter  787, 1872.  Canal  from  Prospect  avenue  to  Susquehanna 
street,  Binghamton,  abandoned  to  city  for  street. 

1872.  Fifty  locks  require  rebuilding  in  main  canal. 

1872.  Dam  and  guard-lock  at  Binghamton  completed. 
Chapter  711,  1873.  City  of  Binghamton  may  declare  part  of 

canal,  under  787,  1872,  to  be  a  public  street. 

1873.  Work  on  extension  suspended. 

Chapter  835,  1873.  Binghamton,  Dashore  and  WiUiamsport 
railroad  to  lay  track  on  tow-path  of  extension  south  of  Susque- 
hanna river. 

Chapter  607,  1874.  Protection  wall  to  be  buat  from  Rock  Bot- 
tom dam  550  feet  up  river  on  north  side. 

Chapter  499,  1875.  Canal  to  be  examined  and  report  made  as 
to  abandonment. 

Chapter  382,  1876.  Commission  appointed  to  report  what  dis- 
position shall  be  made  of  canal. 

Chapter  404, 1877.  Canal  south  of  Hamilton  and  also  extension 
to  be  abandoned  on  May  1,  1878,  but  res'nn'^oirs  and  feeders  north 
of  Hamilton  reserved;  Madison  brook,  Kingsley  brook,  Wood- 
man's i>ond,  Leland  ix)nd  reservoirs  all  reserved. 

Chapter  391,  1878.  City  of  Binghamtcm  to  use  ranal  in  city 
limits  as  a  street. 

Chapter  344,  1878.  Canal  Commissioner  to  sell  canal,  as  in 
406,  1877. 

Chapter  552,  1879.  Superintendent  of  Public  Works  to  sell 
oanal  after  January  1,  1880. 
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(Shapter  190,  1880,  Canal  in  oity  of  lUnj^hamton  rdeased  to  be 
used  as  street 

Obapter  661, 1880.  Interest  of  State  south  of  Hamilton  releaseSl 
to  occupants  of  adjoining  lands,  including  extension;  in  village 
of  Norwich,  Oxford  and  Qreen  released  to  village. 

Chapter  489,  1881«  Abandoned  canal  from  Hamilton  south 
released  to  adjoining  owners^  including  Chenango  caual  extension. 

Chapter  167,  1881.  Sales  of  canal  properly  to  be  advertised. 

Chapter  314,  1881.  Stone  from  locks  to  be  given  for  Herkimer 
monument. 

Chapter  49,  1882.  Material  of  locks,  bridge,  etc.,  to  be  sold  by 
auction. 

Chapter  450,  1883.  Canal  in  city  of  T'tica  may  be  leased  to 

■ 

adjoining  owners. 

Chapter  382, 1884.  Canal-  north  of  Hamilton  to  lock  79  released 
to  village  of  Hamilton,  including  reservoir  of  Woodman  pond. 

Chapter '98, 1884.  Canal  bank  from  lock  69  to  lock  53  released 
to  Utica,  Clinton  and  Binghamton  i^ailroad. 

Chapter  482,  1884.  Bridges  at  Columbia  and  Payette  streets,  in 
Utica,  to  be  rebuilt. 

Chapter  90,  1885.  Bridges  at  Columbia  and  Fayette  sftreets,  in 
Utica,  to  be  lowered  or  replaced  by  culverts. 

1886.  Work  completed  on  Columbia  and  Fayette  street  bridges. 

Chapter  588,  1887.  Abandoned  canal  from  south  line  Uttca  to 
Solsville  released  to  adjoining  proprietore,  with  exception  between 
south  end  of  Utica  and  Sairgeant  creek,  between  locks  23  and  18, 
and  in  village  of  Onskany  Falls. 

Ohai>ter  678,  1887.  City  of  Binghamton  to  use  canal  lands  in 
dty  for  €rtreeta 

Chapter  456,  1887.  City  of  Utica  to  fill  up  abandoned  canal  in 
dty  south  of  Canal  street,  and  to  sell  the  lands  for  payment. 

Chapter  23,  1888,  Amendment  to  588,  1887. 

Chapter  376,  1888.  Embankment  at  Mad  brook,  Shelbum,  to  be 

repaired. 

Genbsbb  Valley  Canal. 

Chapter  236,  1826.  Canal  Commisedoners  to  survey  for  canal 

from  Eochester  to  Clean,  through  Genesee  valley. 

1827.  Petitions  for  constanction  of  canal. 
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Ohapter  215^  1834  Canal  Gommissioness  to  survey  this  year  for 
canal,  Bochester  to  Olean,  and  side-cut  to  Dansyllle. 

Ohapter  257, 1836.  Canal  OommissioneiB  to  constnict  canal  from 
Bochestar  to  Mt  Morris^  and  to  Glean  and  Dansville. 

1838.  Canal  completed  from  Bochest^  to  the  rapids. 
October  31, 1838.  Sections  seventy-six  to  eighty-six  let. 

1839.  Beport  of  Talcott;  reservoirs  i>ropoeed  Oil  creek,  dam 
fifty-five  feet  high;  490  acres;  390,000,000  cubic  feet  water. 

Ischua  creek,  dam  seventy  feet  high,  575  acres,  588,000,000  cubic 
feet  water. 

Chapter  114,  1842.  Stop  law;  all  work  stopped. 

November  1,  1842.  FiJKy-two  miles  completed  to  Dansville. 

1843.  Brockville  reservoir  completed. 

Chapter  213,  1847.  Appropriation  to  resume  work  on  canal. 

Ohapter  485,  1851.  Balance  of  revenue  to  be  applied  to 
completion. 

1851.  Eighty-five  miles  completed. 

1852.  Contracts  let  for  completion  under  485, 1851. 

1852.  Seventy-nine  locks  and  eighty-eight  miles  completed. 
Chapter  270,  1852.  Contracts  to  be  filed  in  canal  department 
Chapter  473,  1853.  Bepeal  of  270,  1852. 

1853.  Eighty^three  locks,  eighty-eight  mUes  canal  completed. 
Chapter  329,   1854.  Commissioners  of  canal  fund   to  borrow 

money  for  completion. 

Chapter  331,  1854,  Survey  to  be  made  for  navigable  feeder  to 
WellBville,  nineteen  miles. 

1854.  Article  VII,  Constitution,  section  3.  Canaltobecompleted« 

1855.  Ninety- three  miles  completed,  Bochester  to  Bockville. 
Chapter  149,  1856.  Sun-ey  and  estimate  ordered  for  extension 

of  canal  from  Clean  to  Millgrove,  seven  miles. 

Chapter  247,  1857.  Canal  Commissioners  to  construct  extension 
of  canal,  Clean  to  Millgrove,  six  and  one-half  miles. 

1857.  One  hundred  and  seventeen  miles  completed. 

1857.  Extension  to  Millgi'ove  contracted. 

1858.  Oil  Creek  reservoir  completed,  470  acras,  twenty-five  feet 
average  depth,  forty-six  feet  at  dam. 
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1859.  Millgrove  extension  completed  to  Portville,  five  milea 

CJhapter  169,  1862.  All  contracts  to  be  closed  first  September. 

1862.  Extension  to  MUlgrove,  completed,  six  and  oni^half  mile& 

Chapter  342,  1863.  Surface  of  water  to  be  raised  three  feet  in 
Oil  Creek  reservoir. 

Chapter  170,  1864.  Idme  lake  to  be  made  a  reservoir,  timb^ 
locks  to  be  rebuilt  in  rubble  masonry. 

1864.  Oil  Creek  reservoir  raised  three  feet,  mean  area,  450  acrea 

1869.  Oil  Creek  reservoir  raised  six  feet  more,  800  acres,  aver- 
age 60,000  by  thirty  feet 

Chapter  449,  1875.  Canals  to  be  examined  and  report  made  as 
to  abandonment. 

Chapter  382,  1876.  Commissioners  appointed  to  report  what  dis- 
position should  be  made  of  canal. 

Chapter  404,  1877.  Canal  to  be  abandoned  September  30,  1878. 

Chapter  344,  1878.  Canal  Commissioners  to  sell  canal  as  per 
414,  1877. 

Chapter  522,  1879.  Superintendent  of  Public  Works  to  sell  canal 
after  January  1,  1880. 

1878.  Canal  abandoned  1879. 

Chapter  326,  1880.  Canal  between  Mt.  Morris  and  Cuba  to  be 
sold  to  railroad  for  100  per  mile;  between  Mt.  Morris  and  Eochester 
to  be  sold  to  railroad  for  |100  per  mile;  between  Cuba  and  Olean 
and  Millgrove  to  be  sold  to  railroad  for  f  100  per  mile. 

From  Cuba  reservoir  to  Rockville  reservoir  reserved. 

Also  from  Allen's  Creek  feeder  to  Rochester. 

Chapter  593, 1881.  Sanitary  condition  of  abandoned  canal  to  be 
improved  in  Groveland  and  Mt.  Morris. 

Chapter  666,  1881.  Water  to  be  removed  from  abandoned  canal 
in  Rochester,  and  water  from  Allen's  Creek  feeder  to  be  carried 
across  river  to  Genesee  River  feeder. 

Chapter  157,  1881.  Sales  of  canal  property  to  be  advertised. 

Chapter  166,  1882.  Wiscoy  Reservoir  feeder  and  Ishua  Reservoir 
feeder,  Dansville  branch,  vested  in  certain  parties. 

1883.  Ohio  basin  in  Rochester  extended  up  abandoned  canal  for 
500  feet  by  permit  of  Superintendent  of  Public  Works. 
1891.  14 
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Chapter  229,  1887.  Grenesee  Valley  Canal  Railroad  Company,  to 

release  to  city  of  Rochester  canal  lands  in  West  avenue. 

Chapter  470, 1889.  Canal  to  be  drained  in  Wheatlands  and  Chili. 

Chapter  96,  1890.  Canal    to  be   drained  in    Pine    valley  and 

Millport 

Chemitno  Oanal. 

Chapter  126,  1816.  Seneca  and  Susquehanna  lock  navigation 
tnoorporated. 

Chapter  135,  1829.  Canal  ConunissionerB  authorized  to  con- 
struct canal  after  release  to  State  by  Seneca  and  Susquehanna 
Lock  Navigation  Company. 

1833.  Canal  completed  four  feet  water,  forty-two  surface,  fifty- 
three  locks,  ninety  by  fifteen  feet,  516  feet  lockage. 

Watkins  to  Elmtra,  twenty-three  miles. 

Horseheads  to  Coming  feeder,  sixteen  miles. 

Chapter  176,  1840.  Canal  Commissioners  authorized  to  rebuild 
the  locks. 

Chapter  219,  1841.  Canal  Commissioners  authorized  to  construct 
canal  cut  in  place  of  inlet  at  Seneca  lake. 

Chapter  34, 1842.  Funds  to  be  raised  for  work  under  219, 1841. 

Chapter  227,  1854.  Canal  Board  authorized  to  permit  connec- 
tion of  junction  canal  in  Elmira. 

Chapter  211, 1858.  If  Canal  Board  so  decide  locks  to  be  enlarged 
to  size  of  IMe  locks  after  completion  of  Erie  enlargement. 

Chapter  232,  1864.  Canal  Commissioners  directed  to  build  tim- 
ber locks  of  size  of  Erie  locks  (nothing  done). 

Chapter  515, 1866.  Draw-bridge  to  be  built  at  Watkins. 

Chapter  785,  1872.  Canal  abandoned  for  one  mile  in  Elmira 
from  Chemung  river  to  Junction  canal,  to  be  used  by  city  of  Elmira 
as  street  only. 

Chapter  404,  1877.  Chemung  canal  declared  abandoned  at  end 
of  season  of  1878. 

1878.  Canal  finally  closed  in  Decemb^. 

Chapter  593,  1881.  Sanitairy  condition  of  abandoned  canal  to  be 
improved,  Havana  to  Horseheada 

Chapter  482, 1881.  Parts  of  abandoned  canal  released  to  certain 
parties. 
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Chapter  157, 1881.  Sale  of  canal  property  to  be  advertised 
Chapter  105,  1884.  Canal  to  be  drained  at  Hors^eads. 
Chapter  470,  1885.  Canal  to  be  drained  at  Havana. 
Chapter  440,  1886.  Slope-veaU  to  be  completed  at  Coming. 
Chapt«*  276, 1886.  Lock  in  Coming  to  be  filled  np. 
Chapter  169,  1887.  Havana  level  reopened,  4.10  mileB. 
Chapter  315,  1888.  Slope- wall  to  be  completed  at  Coming. 

1890.  Swing-bridge  at  Watkins  completed. 

1891.  Work  of  reopening  lake  levd  completed. 
Chapter  300,  1891.  Slope-waJl  at  Coming  to  be  completed. 

Cbooked  Lake  Cakal. 

1827.  Petitions  for  construction  of  canal. 

April  19,  1828.  Concurrent  resolution  for  survey  from  Seneca 
lake  to  Crooked  lake. 

Chapter  120, 1829.  Canal  Commissioners  to  construct  canal,  size 
of  Erie.  t 

November  12,  1826.  Hutchison's  survey,  eight  mUes,  twenty- 
seven  locks,  270  feet  lockage. 

October  10,  1833.  Canal  completed  eight  miles,  forty  feet  sur- 
face, four  feet  water,  twenty-seven  locks  ^linety  by  fifteen,  239  feet 
lockage. 

1834.  Hutchison's  maps  completed. 

Chapter  276,  1835.  Canal  Commissioners  to  deepen  upper  level 
two  feet  six  inches  and  to  reconstruct  dam  to  four  feet  above 
bottom  of  lower  level. 

<]^hapter  216,  1836.  Canal  Commissioners  may  purchase  water 
pri\ileges  of  Waggoner  and  Gillet. 

Chapter  313, 1844.  Canal  Commissioners  to  adapt  canal  to  level 
of  lake  lowered  one  foot. 

Chapter  338, 1845.  Canal  Commissioners  to  reconstruct  locks. 

January  1,  1846.  Contracts  let  for  rebuilding  all  locks. 

Chapter  325,  1846.  Canal  Commissioners  to  reconstruct  locks, 
appropriations  resumed. 

Chapter  249,  1847.  Canal  Commissioners  to  rebuild  locks  as 
before. 

May  8, 1848.  Lock  rebuilding  completed. 
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Chapter  218,  1849.  Canal  Commlfisioners  may  rebuild  first  look 
in  stone  in  Seneca  lake. 

1851.  Pier  at  Seneca  lake  entrance  completed. 

1863.  New  guard-lock  constructed  at  Penn  Yan. 

1871.  Six  locks  rebuilt. 

Chapter  499, 1875.  Canal  to  be  examined  and  report  made  as  to 
abandonment 

Chapter  382,  1876.  Commission  appointed  to  report  what  dis- 
{position  should  be  made  of  canaL 

Chapter  404, 1877.  Canal  to  be  abandoned  after  passage  of  this 
aot,  June  fourth. 

January  3,  1877.  Canal  transferred  from  middle  dlvislm  to 
western  division. 

Chapter    344,  1878.  Canal  Conmiissioners  to  sell  canal. 

Chapter  143, 1878.  Commissioners  of  land  office  to  release  banks 
and  prisms  of  canal  to  Penn  Tan  railroad  for  flOO. 

Chapter  522,  1879.  Superintendent  of  Public  Works  to  sell 
oanal 

Chapter  157, 1881.  Sales  of  canal  property  to  be  advertised. 

Chapter  34,  1882.  Time  for  completion  of  Penn  Yan  raUroad 
extended  and  release  confirmed. 

Chapter  471,  1884.  Time  for  construction  of  Penn  Yan  railroad 
extended  five  years  and  release  confirmed. 

Hudson  Rivbk. 

Chapter  8,  1792.  All  dams  in  Hudson  river  to  have  flow-gate 
and  flshways. 

Chapter  39,  1797.  Pile  dykes  to  be  built  across  Island  channd 
opposite  J.  L.  Whitbeck's  milL 

Chapter  11, 1799.  Dam  built  in  place  of  dyke;  39, 1797  approved 

Chapter  20,  1799.  Commissioners  appointed  to  improve  river 
between  Troy  and  Lansingburgh;  to  tissesi»  certain  property 
for  funds. 

Chapter  25,  1800.  Commissioners  appointed  to  improve  river 
between  Lansingburgh  and  Waterford  and  between  Troy  and 
Albany;  to  raise  money  by  lottery. 
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Chapter  8,  1801.  Five  tkouaand  dollars  to  be  raised  by  lottery 

for  river  improyement 
Chapter  68,  1801.  Ten  thousand  dollars  to  be  raised  by  lottery 

for  river  inxproYement. 

Chapter  30, 1801.  Persons  authorized  to  deepen  river  from  Still- 
water to  Waterford,  but  not  to  remove  permanent  mill  dams. 

1804.  Cen.  Genet  proposed  canal,  Albany  to  New  Baltimore, 
twelve  and  one-half  milea 

Chapter  61,  1804.  Twenty  thousand  dollars  to  be  raised  by 
lottery  for  river  improvement,  Troy  and  Waterford.  Governor 
to  appoint  commissioners  to  improve  river  below  Albany. 

Chapter  133,  1810.  Thirty  thousand  dollars  to  be  raised  by 
lottery  company  for  map  of  river  from  Troy  to  Waterford, 

Chapter  157,  1812.  Trustees  of  city  of  Troy  to  improve  river 
between  Albany  and  Troy  and  commissioners  to  turn  over  all 
money  to  them.  Commissioners  appointed  to  improve  river, 
Albany  to  Coeymans.  ^ 

Chapter  260,  1815.  H.  Boyd  appointed  sole  commissioner  to 
improve  river  from  Troy  to  Coeymans. 

Chapter  37, 1816.  Commissioner  appointed  in  place  of  H.  Boyd, 
who  declined. 

Chapter  196,  1817.  Dam  at  Troy  to  be  extended  across  river 
and  lock  b'lilt. 

Chapter  72,  1818.  Commissioners  appointed  to  fill  vacancies  on 
improving  river,  Troy  to  Waterford. 

Chapter  178,  1818.  Treasurer  to  pay  to  commissioners  for 
improving  river,  Albany  to  Coeymans,  all  unexpended  balances 
of  former  appropriations. 

Chapter  120, 1819.  Permanent  dam  to  be  erected  at  Fish  House 
Island  to  east  shore. 

1819.  First  hydrographic  survey,  Troy  to  New  Baltimore,  by 
J.  BandalL 

Chapter  152,  1819.  Commissioners  appointed  to  rei>ort  plans 
and  estimates  for  improving  navigation  on  tide-wateTS  of  river. 

1820.  Commissioners  advised  canal,  Albany  to  New  Baltimore. 
Chapter  78,  1821.  Commissioners  for  improving  navigation  to 
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pay  all  unexpended  balances  to  Canal  ComndssionerB  to  complete 
Troy  dam  and  lock,  which  will  be  Tested  to  State. 

Chapter  250,  1821.  CommissionerB  for  improving  navigation  to 
have  power  between  point  where  powers  ot  Troy  commissionpfs 
end  and  Coeymans  overslaugh.    . 

1823.  B.  Wright  advised  canal,  Albany  to  New  Baltimore. 

1824.  Troy  dam  and  lock  completed,  114  by  twenty-nine  and 
one-half,  with  nine  feet  lift 

Chapter  296,  1827.  Canal  Commissiofners  to  improve  river 
between  Troy  dam  and  Coeymans  by  dredging. 

1831.  Hydpogpaphic  survey,  Waterford  to  New  Baltimore,  by 
Colonel  BeWitt  CUnton. 

Chapter  375, 1829.  Appropriation  to  complete  dredging  machine. 

1833.  Citizens  of  Albany  petition  for  a  canal,  Albany  to  New 
Baltimore. 

Chapter  240, 1834.  Canal  ConmiisBionere  to  make  surveys  of  river 
from  Troy  to  Ne^  Baltimore  and  also  for  ship  canal  from  Green- 
bush  to  New  Baltimore  on  east  side  of  river,  twelve  and  three- 
fourth  miles,  thirty-five  feet  wide,  eighteen  feet  deep. 

Chapter  229,  1835.  United  States  to  survey  land  necessary,  new 
imx)rDvements  made  under  act  of  Congress. 

1835.  United  States  engineers  advised  channel  and  improve- 
ment instead  of  canaL 

Chapter  70,  1836.  Albany  Tunnel  Company  incorporated  to  con- 
struct tunnel  under  river  to  Van  Rensselaer  iBland. 

Chapter  29,  1839.  Land  ceeded  to  United  States  for  light-house 
at  Esopus. 

Chapter  323, 1839.  Canal  Board  to  survey  canal  route  up  Hudson 
river  from  Corinth  to  Johnsburgh  and  from  Corinth  to 
Northampton. 

Chapter  95,  1840.  Obstruction  near  Van  Wies  point  to  be 
removed. 

Chapter  390,  1840.  Land  ceeded  to  United  States  for  beacon  at 
Tanpytown. 

1843.  Survey  ftom  Troy  to  New  Baltimore  by  Captain  S.  W. 
Hughes. 

Chapter  406,  1849.  Commissioners  appointed  to  dear  channel 
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from  head  of  Glens  Falls  feeder  to  Hadl^  and  f lom  Phelpe  bay  up 
Saoondaga. 

Ohapter  368,  1852.  State  Engineer  to  remove  obstmctions  at 
Oastleton. 

1853.  W.  J.  McAlpine  report^  plan  for  canal  Albany  to  New 
Baltimore,  sniface  twenty  feet  water,  two  locks,  300  by  fifty,  215 
by  thirty. 

Obiapter  190,  1853.  Albany  and  Kew  Baltimore  Ship  Canal  and 
Basin  Ck>mpany  incorporated. 

Chapter  146,  1856.  Hudson  Btver  Bridge  Company  at  Albany 
incorporated. 

Chapter  374,  1857.  Commissioners  appointed  to  remove  obstruc- 
tions, Troy  to  New  Baltimore. 

Chapter  361,  1858.  Canal  Commifisioners  to  dredge  river  oppo- 
site Troy  to  eight  feet  depth. 

Ohiapter  20,  1860.  Persons  cutting  ice  in  river  to  erect  safety 
fences.  ♦ 

1861.  Coast  survey  triangulation  of  river  completed. 

■ 

Chapter  122,  1863.  Commissionieis  apx>ointed  to  remove  obstruc- 
tions>  Troy  to  New  Baltimore. 

December  28,  1863.  Beport  of  commissioners  on  dyke  at  Coey- 
mans  2,940  feet  long,  at  Oastleton  3,370  feet  long. 

1863.  Coeymans  dyke  built,  2,710  feet  long,  eleven  and  one-half 
miles  south  of  Albany. 

Chapter  105,  1864.  Commissioners  apx>ointed  with  State  Engi- 
neer to  continue  improvement  of  river,  Troy  to  New  Baltimore, 
and  to  deepen  CatBkill  creeik. 

Chapter  243,  1864.  Location  of  Hudson  river  bridge,  Albany, 
changed  to  100  feet  noilh  of  Lumber  street  and  to  be  twenty  feet 
above  ordinary  tide  water. 

February  4,  1864.  Beport  of  ConmiissionerB^  channel  at  mean 
low  tide  is  seven  and  one-half  feet  where  it  was  only  four  feet  in 
1819. 

Jetties  Sit  Coeymans  and  Oastleton  secure  ten  feet  water. 
Dykes  should  not  extend  above  ordinary  high  tide. 

1864.  Pirtaway  dyke  built^  2,907  feet  long,  five  and  one-half 
miles  south  of  Albany. 
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Ghapter  472,  1865.  Canal  Board  to  surrey  for  sla^k  water 
navigatloiL 

1864.  Castleton  dyke  built,  2,960  feet  long,  nine  miles  south  of 
Albany. 

Chapter  561,  1865.  Commissioners  with  State  Engineer 
appointed  to  continue  improvements  from  Troy  to  New  Baltimora 

1865.  Qreenbush  dyke  built,  3,086  feet  long,  one-half  mile  south 
of  Albany. 

Chapter  491,  1866.  Commissioners  with  State  Engineer 
appointed  to  continue  improvement,  Troy  to  New  Baltimore. 

January  16,  1866.  Dyke  built  at  Willow  island  near  New  Balti- 
more, 4,507  feet  long. 

Dyke,  924  feet  long,  built  at  Schodack;  Cuyler's  dyke  completed. 

Coeymans  dyke  extended  460  feet 

Loss  of  tide,  Stuyvesant  and  Albany,  eighteen  inches,  twenty- 
four  miles. 

Loss  of  tide,  New  York  to  Stuyvesant^  five  inches,  seventy-eight 
miles. 

Plan  of  work  is  for  eight  feet  at  low  water,  from  Troy  to 
New  Baltimore. 

Chapter  549,  1867.  Persons  cutting  ice  in  river  must  erect 
fence  four  feet  high,  and  if  cut  extend  across  river  must  maintain 
bridge. 

1867.  Mills  light  dyke  built,  3,628  feet  long,  ten  miles  south  of 
Albany. 

Chapter  647,  1867.  Commissioners  with  State  Engineer 
appointed  to  continue  river  improvement,  Troy  to  CoxsacMe. 

1867.  New  Baltimore  dyke  built,  6,470  feet  long,  fourteen  miles 
south  of  Albany. 

February  13,  1867.  Beport  on  survey  for  slack  water  navigation. 

Troy  to  Fort  Edward,  locks  225  feet  by  twenty-five  feet^  stone 
dams. 

Troy  to  Fort  Edward,  398  miles,  rise  116  feet 

Eleven  locks  and  dams,  eight  feet  water,  estimate,  {2,360,079. 

Chapter  412,  1868.  Hudson  Eiver  Bridge  Company,  to  remove 
bridge  over  Hudson,  at  Albany,  to  foot  of  Exchange  street,  and 
to  remove  present  bridge. 
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Chapter  332,  1868.  Hudson,  Hiprhland  Suspension  Bridge  0am- 
pany,  ineorporat<Hl  to  erect  bridge  from ,  Verplanck's  point  to 
Buttervvorth  falls. 

Chapter  779,  1801).  Hudson  River  Bridge  (Company  may   con 
struct  another  bridge  across  Hudson  between  State  sti-eet  iind 
Maiden  lane. 

Cliapter  555,  1870.  Canal  Ci>mmissioners  to  construct  fishways 
on  Troy  dam. 

CJhapter  897,  1871.  Poughkeepsie  Bridge  Company,  incorpo- 
rated. 

('hapter  269,  1872.  Albany  and  Qreenbush  Bridge  Company, 
Incorporated. 

Chapter  310,  1872.  Troy  and  We«A  Troy  Bridge  Company,  incor- 
porated; Omgress  street  bridge. 

Chapter  321,  1872.  Ti-oy,  Lansingburgh  and  (^ohoes  Bridge. Com- 
pany, incoii)orated. 

Chapter  546,  1872.  Mechanicville  Bridge  Company,  intnu'po- 
rated. 

Chapter  346,  1872.  Cijmmissioners  with  State  Engineer 
appointed  to  improve  river  by  di*edging  between  Troy  and  Cox- 
sackie. 

1873.  Report  of  (rardner  gives  river  at  Albany  above  mean 
surface  of  S(*a,  4.84. 

Chapter  376,  1876.  Dumping  in  river  forbidden. 

Chapter  204,  1876.  State  Engineer  to  improve  river,  Troy  to 
Coxsackie,  to  secure  live  feet  at  mean  low  water  below  Troy  sloop 
lock. 

Six  feet  depth  by  125  f(*et  wide  between  Ti*oy  and  Albany. 

Ten  feet  depth  by  125  fe<4  at  C()e}Tnans  and  N«nv  Baltimore. 

January  31,  1877.  Lieut(^nant  Willard  reports  at  mean  low 
water  depths,  Bogart  light  8.6,  overslaugh  bar  8.1,  Co(\vuuins  8.2, 
New  Baltimore  ^K 

Chapter  411, 1877.  State  Engineer  to  improve  river,  Troy  to  Cox- 
sackie. 

To  secure  State  dam  to  Troy  bridge,  five  feet  water,  sixty  feet 
wide.  , 

1891.  15 


114 


Anwuax  Report  of  thb 


To  lower  Albany  bridge,  seven  feet  water,  125  feet  wide. 
To  Coxsiickie,  ten  feet  water,  150  feet  wide. 
1877.  Two  hundred  and  twenty-seven    thousand   cubic   yards 
dredge  under  204-78  and  411-77. 

1877.  Concurrent  resolution  to  have  pier  line  established,  Troy 
to  Hudson. 

Chapter  205,  1878.  State  Engineer  to  improve  river,  Troy  to 
Coxsackie,  same  as  pier  411-1877. 

Chapter  39,  1878.  Time  for  completion  of  Poughkeepsie  bridge 
extended  to  1881. 

1878.  Tm^o  hundred  and  thirteen  thousand  cubic  yards  dredged 
o'lt:  channel  is  nine  feet  to  Albany. 

Chapter  456,  1879.  Dumping 'may  be  done  on  land  under  water 
granted  and  back  of  dykes  for  river  improvement. 

Chapter  388,  1879.  Adjoining  proprietors  have  first  right  to  cut 
ice  to  center  of  river. 

Chapter  106,  1879.  State  Engineer  to  improve  river,  Troy  to 
Coxsackie. 

To  secure  State  dam  to  Troy  railroad  bridge,  sixty  feet  wide,  five 
feet  water. 

To  lower. Albany  railroad  bridge,  125  feet  wide,  eight  feet 
water. 

Coxsackie,  150  feet  wide,  ten  feet  water. 

1879.  One  hundred  and  fourteen  thousand  cubit;  yards  dredged. 
Chapter  50,  1880.  Time  for  completion  of  Poughkeepsie  bridge 

extended  to  1883. 

Chapter  51,  1880.  State  Engineer  to  improve  river,  Troy  to 
(:k)X8ackie,  same  as  per  106-1879. 

Chapter  541,  1880.  Lights  to  be  maintained  on  all  Hudson  river 
swing-bridges. 

Chapter  230,  1881.  Slate  Engineer  to  impi-ove  river,  Troy  to 
Coxsackie,  as  per  106-1879,  also  Catskill  criH^k. 

Chapter  372,  1SS2.  Statt*  Engineer  to  improve  river,  Troy  to 
Coxsackie,  hh  i)ei'  106  1S79,  also  Catskill  creek  and  West  Troy 
side-cut 

Chapter  77,  1S82.  Time  for  completion  of  Poughkeepsie  bridge 
extended  to  1888 


«!.■ 


■J 


State  Enginkbb  and  Sukvkyob.  115 

Chapter  451,  1883.  Superintendent  of  Public  Works  to  improve 
river,  Troy  to  Goxsackie. 

To  secure  railroad  bridge  at  Troy,  to  lower  railroad  bridge, 
Albany,  125  feet  wide,  eight  feet  water. 

Coxsackie,  150  feet  wide,  ten  feet  water. 

Also  Catskill  creek. 

Chapter  223,  1883,  Land  ceded  to  the  United  States  for  light- 
houses at  Oriskimer,  Pt,  and  at  Narrow  Channel. 

Ohapt(T  541,  1884.  Governor  to  appoint  commission  to  report  on 
storing  headquarters  of  Hudson  river. 

Chapter  110,  1884.  Superintendent  of  Public  Works  to  improve 
riv4?r,  Ti*oy  to  Coxsackie,  as  per  451-1883. 

Chapter  273,  1884.  Land  commissioners  to  convey  to  United 
States  lands  necessary  for  lighthouses  on  Hudson  river, 

1884.  One  hundred  and  fifteen  thousand  cubic  yards  dredged 
from  river. 

Chapter  210,  1885.  Superintendent  of  Public  Works  to  improve 
river,  Troy  to  Coxsackie. 

To  secure  Troy  dam  to  Troy  railroad  bridge,  eighty  feet  wide, 
six  feet  water. 

Lower  Albany  railroad  bridge,  125  feet  wide,  eight  feet  water. 

Coxsackie,  150  feet,  ten  feet  water. 

Also  Saugerties  creek. 
1885.  One  hundred   and  mnfcjty-nine   thousand   cubic   yards 
dredged  from  river. 

Chapter  172,  1886.  Superintendent  of  Public  Works  to  improve 
river,  Troy  to  Coxsackie,  as  per  210-1885. 

1886.  One  hundred  and  four  thousand  cubic  yards  dredged  from 
river;  dyke  built  at  New  Baltimore,  1,000  feet  long. 

Chapter  162,  1887.  Superintendent  of  L*ublic  Works  to  improve 
river,  Troy  to  Coxsactkie,  as  per  210,  1885. 

1887.  One  hundred  and  fourteen  thousand  cubic  yards  dredged 
from  river. 

Chapter  512,  1887.  Fishway  to  be  couBtructed  in  Troy  dam. 

Chapter  173,  1S88.  Superintendent  of  l^ublrc  Works  to  improve 
river,  Troy  to  Coxsackie;  to  secure  from  Troy  dam  to  Troy  rail- 
road bridge,  eighty  feet  wide,  six  feet  water;  lower  railroad  bridge, 
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Albany,  140  feet  wide,  ten  feet  water;* Ooxsackie,  175  feet  wide, 
eleven  feet  water. 

1888.  One  hundred  and  ninety-five  thoiisanti  cubic  yards  dredged 
from  river. 

Chapter  278,  1889.  Mole  to  be  constructed  at  McOabes,  Hough- 
taling  island. 

Chapter  106,  1889.  Superintendent  of  Public  Works  to  improve 
river,  Troy  to  roxsa(;kie,  as  per  173,  1888. 

1889.  One  hundred  and  seventy-six  thousand  one  hundred 
cubic  yards  dnniged  from  river. 

March  25,  1890.  l*ier  lines  appix)ved  oy  Secretary  of  War,  Troy 
to  New  Baltimoi-e. 

Chapter  501,  1890.  Ti'oy  and  Breaker  Island  Bridji<?  Company 
in(*oi'porateiL 

Chapter  204,  1890.  Superintendent  of  Public  Wcu'ks  to  improve 
river,  Tro}^  to  Coxtsickie,  thirty-two  ?uil<?s,  as  ])er  173,   i880. 

1890.  P^ighty  live  thousand  one  hundred  cubic  yards  dred,5^e(i 
fi'om  river. 

1891.  No  a[>propriation  by  State;  United  States  look  charj^e 
of  river. 
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Table  of  Distancks  Along  the  Erie  Canal. 


NAMES  OF  PLACES. 


No.  of 
bridge. 


Eastern  Divihion. 

Lock  1,  Albany* '   

Lock  2,       "    "    '    . . . . 

Port  Schuyler  side  cut  junction '       14 

Union  street,   West  Troy,  side    cut 

junction ' 

Change  bridge,  junction   C/hamplain 

canal 

Lock  3,  West  Troy 

Lock    4,  Cohoes 

Lock 


5, 


u 
a 

« 


(( 


Lock  6, 
Lock  7, 
Lock  8, 
Lock  9, 
Lock  10, 
Lock  11, 
Lock  12, 
Lock  1.3, 
Lock  14, 
Lock  15, 
Lock  16, 
Lock  17, 
Lock  18, 
Lower  Mohawk  acqueduct  * 

Crescent  road 

Dunsbach  farm 

Lock  19,  Niskayuna 

Lock  20,  Fowler's 

Lock  21,  upper  aqueduct .  . . 
Ix)ck  22,      " 

Upper  Mohawk  aqueduct.  . 
Schenectady,  Liberty  street 

Lock  2.S  .  /. ". 

Lock  24 

Lock  25,  Rotterdam 

Lock  26,  Phillips 

Lock  27,       "         

Port  Jackson,  River  street. 

Lock  28,  Yankee  Hill 

Lock  29,  Fort  Hunter 

Fort  Hunter 

Lock  30,  Fort  Hunter 


20 


22 


34 
37 


59 


78 


H2 


DiSTANCB  IM  MXLBB. 


1.24 

3.36 

1.21 

0.62 

0.05 

0.32 

0.27 

0.21 

0.13 

0.16 

0.33 

0.18 

0.16 

0.15 

0 .  20 

0.21 

0.27 

0.19 

0.32 

0.19 

2.76 

0.29 

2.36 

3.45 

2.74 

3.22 

0.18 

0.08 

4.06 

2.78 

0.78 

3.80 

6.39 

0 .  20 

2.54 

2.67 

1.97 

0.62 

0.0 1 


From 
Albany. 


1.24 
4.60 

5.81 

6.43 

6.48 

6.80 

7.06 

7.28 

7.41 

7.57 

7.90 

8.08 

8.24 

8.39 

8.59 

8.80 

9.07 

9.26 

9.58 

9.77 

12.53 

12.82 

15.18 

18.63 

21.37 

24.59 

24.77 

24.85 

28.91 

31.69 

32.47 

36.27 

42.66 

42.86 

45.40 

48.07 

50.04 

50.86 

50.67 


From 
Commercial 
street,  Buf- 
falo. 


350.60 
349.36 
346.00 

344.79 

344.17 
344.12 
343.80 
343.53 
343.32 
343.19 
843.03 
342.70 
342.52 
342.36 
342.21 
342.01 
341.80 
341.63 
341.34 
341.02 
340.83 
338.07 
337.78 
335.42 
331.97 
329.23 
326.01 
325.83 
325.75 
421.69 
318.91 
318.13 
314.33 
307.94 
307.74 
305.20 
302.63 
300.66 
299.94 
299.93 


*  Distances  are  ^ven  to  eastern  hoIJow  quoins  of  loclcs  and  ends  of  aqueducts. 
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Tablb  op  D18TANCB8  ALONa  the  Erib  Canal —  {Continued). 


NAME8  OF  PLACES. 


Eastern  Division  —  ('  ontijived). 

Schoharie  creek  aqueduct 

Auriesville  road 

Fultonville,  Main  street 

Yates  farm 

Lock  31,  Sprakers 

Sprakers,  Ferry  street 

Canajoharie 

Lock  32,  Fort  Plain 

Fort  Plain,  lift-bridge 

Lock  33,  St.  Johnsville 

Ijock  34,  Mindenville 

Lock  35,  Indian  Castle 

East  Canada  creek 

Fink's  basin 

Lock  36,  Little  Falls 

Lock  37, 
Lock  38, 

Little  Falls,  G«  rraan  street , 

Lock  39,  Little  Falls 

Lock  40,  Jacksonville 

Lock  41,  Fort  Herkimer , 

Lower  Herkimer  road 

Lock  42,  Mohawk 

Lock  43,         "       

Ilion 

Lock  44,  Ilion 

Lock  45,  Frankfort 

Frankfort,  Madison  street 

Ferguson  road 

Oneida  county,  east  line;  boundarj 
between  eastern  and  middle  di\n 


u 


(( 


(( 


u 


sions 


MiDDLB  Division. 

Utica,  John  street 

Lock  46,  Utica 

Whitesboro  road 

Whitesboro,  Clinton  street. 

Oriskany,  River  street 

Rome,  DePuyster  street . . . 
Black  River  canal  junction. . 
New  London,  Main  street . . 

Happy  Valley  road 

Higginsville,  east  road« . . . . , 


No.  of 
bridge. 


84 

93 

101 


104 
110 


li>7 
Li  5 


ISO 


145 


151 


159 
171 


19 
21 

28 

3(5 

304 

49 

65 

67 


DiBTANOK  IN  Milks. 


Place 
to  place. 


0.11 
1.43 
3.61 
6.45 
2.25 
0.22 
3.03 
3.07 
0.28 
4.83 
2.57 
3.  18 
1.  18 
2.45 
0.04 
0.61 
0.17 
0.10 
0.  11 
2.86 
2.54 
l.:{7 
1.49 
0.26 
1.36 
1.34 
1.24 
0.08 


5.75 


0.89 


2.37 
0.99 
1.28 
1.48 
3.39 
7.01 
0.26 
7.09 
2.76 
1.01 


From 
Albany. 


60.78 
52.21 
65.82 
62.27 
64.52 
64.74 
67.77 
70.84 
71.12 


75 

78 
81 

82 


96 

52 
70 
88 

85 .  33 
86.07 
86.08 
86.85 

86 .  95 
87.06 
89.92 
92.46 
93 .  H3 
95.;J2 
95.58 
96.94 
98.28 
99.52 
99 .  00 

105.35 


106.24 


108.01 
109.00 
110.88 
112.30 
116.75 
123.36 
123.02 
130.71 
133.47 
134.48 


From 
Oommercfal 
street,  Buf- 
falo. 


299.82 
298.39 
294.78 
288.33 
286.08 
286.86 
282.83 
279.76 
279,48 
274.65 
272.08 
268.90 
267.72 
266.27 
264.63 
263.91 
263.76 
263.65 
263 . 64 
260.68 
258.14 
256.77 
255.28 
256.02 
253.66 
252.32 
251.08 
251.00 
245.26 


244.36 


241.99 
241.00 
239.72 
238.24 
234.86 
227.24 
226.98 
219.89 
217.13 
216.12 


Stats  Enoinesb  and  Sukybtob. 


119 


Tablb  of  Distances  Along  thb  £bib  Canal —  (Ccmtinued). 


NAMES  OF  PLAOBa 


u 


u 


MiDDLB  Division — (Cantintied). 

Dunbarton 

Durhamville,  Main  street 

Lenox  basin 

Canastota,  Main  street 

New  Boston 

Canaseraga 

Chittenango 

Bolivar 

Pool's  brook 

Kirkville 

Manlins  Center 

Limestone  feeder,  change 

Butternut  creek  aqueduct 

Thompson's  Landing 

Lock  47,  Syracuse 

Lock  48, 

Lock  49, 

Weigh  lock,  Syracuse,  Oswego  canal 

junction 

Geddes  street,  Syracuse 

Lock  60,  Gere's 

Belle  Isle 

Nine  Mile  creek  aqueduct 

Camillus 

Newport 

Memphis 

Peru 

Jordan,  Beaver  street 

Lock  6 1,  Jordan 

Cold  Spring 

Weedsport,  Seneca  street 

Centerport 

Port  Byron,  Utica  street 

Lock  62,  Port  Byron 

Cayuga  and  Seneca  canal  junction  . . 

Seneca  R.  aqueduct 

Wayne  county,  south  line;  boundary 

between  middle  and  western  d  vi- 


No.  of 
bridge. 


sions 


Wbstbbn  Division. 

Wayne  county  line 

Pitt  lock 

Clyde,  Glasgow  street 


69 
64 
67 
69 
73 
74 
76 
77 
80 
81 
82 
84 


88 


104 
111 


113 
114 
116 
116 
119 


122 
128 
133 
134 


DlSTAMOB  IN  MiLCB. 


PUoe 
tofriAce. 


1 

2 
4 


1.30 
3.40 
2.90 
2.46 
3.62 
1.10 
1.65 
1.20 
2.1H 
1.15 
3.00 
0.80 
2.09 
2.21 
2.21 
0.19 
0.71 

0.27 
1.10 
3.69 
1.02 
1.79 
1.12 
2.11 
2.68 
1.61 
3.20 
1.47 
0.33 
3.07 
2.21 
1.43 
0.76 
3.99 
0.78 


4.82 


0.00 
1.6H 


From 
Albany. 


I 


136.78 
139.18 
142.08 
144.64 
148.00 
149.16 
160.71 
161.91 
164.09 
165.24 
168.24 
159.04 
161.13 
163.34 
166.65 
165.74 
166.45 

166.72 
167.88 
171.47 
172.49 
174.28 
176.40 
177.51 
180.09 
181.70 
184.00 
186.37 
186.70 
189.77 
191.98 
193.41 
194.17 
198.16 
198.94 


203.26 


203.26 
204 . 94 


From 
Oommerolal 
■treet,  Buf- 
falo. 


4.77  I  209.71 


214.82 
211.42 
208.52 
206.06 
202.54 
201.44 
199.89 
198.69 
196.61 
196.36 
192.36 
191.66 
189.47 
187.26 
186.06 
184.86 
184.16 

183.88 
182.72 
179.13 
178.11 
176.32 
176.20 
173.09 
170.61 
168.90 
165.70 
164.23 
163.90 
160.83 
168.62 
167.19 
166.43 
162.44 
151.66 


147.34 


147.34 
146.66 
140.89 
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NAMES  OF  PIECES. 


« 


(( 


Western  Division —  {Contmued). 

Lock  58,  Clyde 

Lock  Berlin 

Lock  54,  Lock  Berlin 

Lock  55,  Lyons 

Lock  56,  poorhouse 

Lock  57,  Lockville 

liock  58, 
Lock  59, 

Newark,  Main  street 

Port  Gibson 

Palmyra,  Market  street 

Lock  60,  Lower  Macedon 

Lock  6 1,  Upper  Macedon 

Wayneport 

Knappsville  road 

Fairport,  Main  street 

Fullam's  basin 

Bushnell's  basin 

Cartersville 

Pittsf ord.  Main  street 

Lock  62,  Pittsford 

Lock  63,  Brighton 

Lock  64,  Sipples 

Lock  65,  Reservoir 

Lock  66,  Rochester 

Rochester,  Exchange  street,  swing. 

Four  Mile  Grocery 

South  Greece 

Spencerport,  Union  street 

Adams'  basin 

Cooley's  basin 

Brockport,  Main  street 

Miner's  town  line 

Holly 

Hulberton 

Brockville 

Hindsburgh 

Albion,  Batavia  street,  swing 

Gaines'  basin 

Eagle  Harbor 

Knowlesville 

Medina,  Church  street 

Shelby  basin 

Middleport,  Main  street 


No.  of 
bridge. 


9 


25 
30 
33 


42 
43 
46 
47 
50 
51 
54 


89 
94 
98 
103 
106 
108 
111 
115 
119 
120 
121 
128 
130 
131 
135 
139 
142 
145 


Distance  in  Milks. 


Place 
to  place. 


1.26 
3.00 
0.15 
3.35 
1.71 
3.16 
0.17 
0.16 
0.63 
3.40 
5.15 
2.94 
0.84 
3.32 
2.32 
2.29 
0.98 
2.98 
1.60 
1.44 
2.23 
2.85 
0.54 
0.38 
1.05 
1.68 
4.08 
3.82 
3.63 
2.93 
2.44 
2.27 
2.89 
1.65 
3.10 
1.31 
0.77 
4.48 
1.72 
1.54 
3.06 
4.18 
2.63 
2.58 


From 
Albany. 


210.97. 
213.97 
214.12 
217.47 
219.18 
222.34 
222.61 
222.67 
223.30 
226.70 
231.85 
234.79 
235.63 
238.95 
241.27 
243.56 
244.54 
247.52 
249.12 
250.66 
252.79 
256.64 
256.18 
256.56 
257.61 
259.29 
268.37 
267.19 
270.82 
273.75 
276.19 
278.46 
281.35 
283.00 
286.10 
287.41 
288.18 
292.66 
294.38 
295.92 
298.98 
303.16 
305.79 
308.37 


From 
Commercial 
street,  Buf- 
falo. 


139.63 

136.63 

136.48 

133.13 

131.42 

128.26 

128.09 

127.93 

127.30 

123.90 

118.75 

115.81 

114.97 

111.65 

109.33 

107.04 

106.06 

103.08 

101.48 

100.04 

97.81 

94.96 

94.42 

94.04 

92.99 

91.31 

87.23 

83.41 

79.78 

76.86 

74.41 

72.14 

69.25 

67.60 

64.50 

63.19 

62.42 

57.94 

56.22 

54.68 

51.62 

47.44 

44.81 

42.23 
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Table  op  Distances  Along  the  Erie  Canal —  {Conclvded). 


NAMES  OF  PLACES. 


Western  Division  —  ( Continued), 

Reynolds  basin 

Gasport 

Grangeport 

Millard's 

Lock  67,  Lockport 

Lock  71,         "         

Heacock's 

Guard-lock,  Sulphur  Springs 

Pendleton 

Pickard's 

Bush's 

Tonawanda  side-cut  junction 

Black  Rock,  change 

Guard-lock,  Black  Rock 

Buffalo,  Commercial  street 

Western  extremity,  Hamburgh  canal. 


No.  of 
bridge. 


149 
151 
152 
153 


166 

•    •    • 

169 
174 
175 

178 
187 


204 


DisTAKOB  m  Miles. 


Place 
to  place. 


3.67 
1.61 
1.03 
1.96 
3.46 
0.08 
3.09 
2.09 
1.52 
4.45 
3.22 
4.11 
7.34 
0.47 
4.13 
1.58 


From 
Albany. 


312.04 
313.65 
314.68 
316.64 
320.10 
320.18 
323.27 
325.36 
326.88 
331.33 
384.55 
338.66 
346.00 
346.47 
350.60 
352.18 


From 
Commercial 
street,  Buf- 
falo. 


38.56 
36.95 
35.92 
33.96 
30.60 
30.42 
27.38 
25.24 
23.72 
19.27 
16.05 
11.94 
4.60 
4.13 
0.00 


1891. 


16 


/ 
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Appendix  B 


Division  ENcuNKftu's  Offick, 
Eastern  Division  Nkw  York  State  Canals, 

October  J,  181)1. 

Hon.  J(»iix   B(i(;ARr.  Hiiitr  Eiujhieer  an<l  Surretjor: 

Sir. —  I  have  the  honor  to  mibmit  the  following  report  on  tho 
rondiHou  of  and  enjanet^rin^  operations  on  the  eaHtt^m  division 
of  the  New  York  State  canals  for  the  year  endinj?  September 
30,  ISDl: 

Tlie  eastern  division  enibr.ices  that  portion  of  the  Erie  eanal. 
^v*ith  its  ftxnlers  and  side-cuttj,  extendinj^  from  the  Hudson  riv(M\ 
at  Albany,  to  the*  dividing?  line  between  the  eonnties  of  Herkimer 
and  Oneida,  and  the  whole  of  the  (>hamplain  canal,  with  its 
f(vders,  i)onds  and  side-cuts.  For  ctmvenience  of  maimtenance 
and  opera ti<m  it  is  subdivided  into  repair  sections,  a^  follows: 

S(Mti(ni  No.  1,  Erie,  extends  fi\>m  the  Hudson  river  to  the  lu?ad 
of  the  lower  Mohawk  a<iueduct,  inctludinj;  the  Albany  basin  and  the 
side-cut**  at  Port,  Schuylei'  and  W(^t  Troy,  and  also  includet?i  that 
IK>rtion  of  the  Chami>lain  canal  extending  from  its  junction  with 
the  Erie  to  the  northerly  end  of  bridge  across  the  Mohawk  river 
at.  CohiH^  and  the  dam  at  Cohoes. 

Section  No.  2,  Erie,  ext(»nds  fi-om  the  heiwi  of  the  lower  Mohawk 
aqueduct  to  the  hejid  of  lock  No.  27. 

Section  No.  3,  Erie,  exti^nds  from  the  h(*ad  of  lock  No.  27  to  the 
head  of  lock  No.  34. 

S(K'tioii  No.  4,  Erie,  (»xtends  frnrn  the  head  of  lo(»k  No.  34  to  the 
W(*st(*rly  end  of  the  division, 

ScH-tion  No.  1,  Ohaniplain,  extends  from  the  north<-rly  end  of 
]Mohawk  riv(M'  bridge,  at  Cohoes,  to  the  iiortluM-ly  end  of  bridge 
across  the  Hudson  river  at  Northumberland,  including  slooji-lock 
and  Pond  at  Troy. 


/ 
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Section  No.  2,  Chaniplain,  extends  from  the  norfch.  end  of  brid^(.' 
across  the  Hudson  river  at  Noi-thumberland  to  the  wa«te-weir  at 
Dunhiam's  basin. 

Section  No.  3,  Champlain,  extends  fi\)m  the  waste-weir  at  Dan- 
ham's  basin  to  Lake  Oliamplain.  ' 

The  mileage  of  canals,  feeders  and  rivei'  improvements  is  iis 

follows: 

Navigadlr, 

r  Miles. 

Erie  canal,  Albiiny  to  cost  line  of  Oneida  county !()(>. 24li 

Port  Schujlei*  and  West  Troy  side-cuts .350 

Albanv  biisin    .770 

("hampltain    c^mal,    including    Watei'ford    side^uts    and 

(/ohoes  and  Siiratoga.  dams <iti .  000 

Pond  above  Ti-ov  dam 3.000 

t/ 

Glens  Falls  feeder  and  pond ., 12.000 

To^tid    188.303 

Feedki.s  not  Navu;ahlk. 

Milea 

Mohawk  river,  at  Rexfoixl  Fla^s .39 

Mohawk  river,  s<mth  side,  at  Little  Falls .10 

Mohaw^k  river  at  Rocky  Rift 3.02 

Schohai'ie  creek   .  03 

Total    5. 13 


The  canals  wei^  oiiicially  <!l<)sed  for  the  season  of  ISOO  on  the 
fillet  day  of  l)eceml)er,  and  on  that  day  the  Ohaniplnin  caual  was 
cleared  of  all  lioats  and  locka.g<^  weiv  susi>ended.  ('onsi(h*rable 
ice  fornu^d  on  the  Erie  canal  (luring  the  two  days  [rt^KHMliug  \hv 
dat(*  tixcil  for  tlu*  closing  luid  as  a-  <H>iLse<iii('nc(^  many  lM)ats  wv?v 
delayt^  in  reaching  tide  watxT.  I^ocJcages  weie  contiinuHl  during 
the  lii*st  thr(M^  days  in  l)(*C4«mlK»r  aoid  strenuous  ciTorts  wti'i*  iiurh* 
to  get.  all  bojits  thix>ugh  the  canid.  The  weatiher,  howc^viT,  riMuain- 
ing  cold,  th(^e  efforts  wen^  !ilva.ndoned,  and  ns  a  const^pience  about 
fortv  boats  w(nx?  left  in  the  canal  on  this  diAi  don  Avhen  locka Let's 
wei^  finally  suspended. 
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The  «uials  were  oi)ened  for  the  sestBon  of  1891  on  the  fifth  day 
of  May  and  navigation  has  since  been  steadily  maintained  with  the 
exception  of  the  intemiption  incident  to  two  breaks  on  the  Erit* 
canal  and  three  on  the  Qiamplain  'canal,  which  will  be  hereafter 
referred  to  in  detail. 

Th(*  failure  of  the  last  Legislature  to  enact  a  law  for  inci-easing 
the  lockage  capacity  of  and  improving  the  canals,  will,  during  the 
next  winter  suspend  the  work  of  improving  the  canals  which  has 
been  so  vigorously  pposecuted  for  the  past  six  years.  The  benefits 
conferred  upon  the  commerce  of  the  Sta/te  by  the  i)olicy  of  lock 
lengthening  entered  into  in  1884,  are  so  self-evident  and  so  uni- 
versally admitted  by  all  parties,  whose  knowled.o^e  of  the  neiMls  of 
the  canal  system  of  the  Stjite  is  suificit^nt  to  give  their  opinion  any 
weight,  that  any  alignment  by  me  in  favor  of  pumiiiiig  this  x)olicy 
until  all  of  the  locks  on  this  division  west  of  lock  No.  18  (with  the 
possible  exception  of  locks  Nos.  21  and  22,  wheiv  tlie  lengthening 
will  probably  entail  the  entire  i-ebuikling  of  at  least  one  set  of 
locks)  is  unneces8ftu\y.  This  would  retjuire  the  lengthening  of  locks 
Nos.  19,  20,  36,  37,  38  and  39,  which  work  couUi  all  be  easily  ind 
economically  done  in  one  year,  and  of  which  I  estimate  the  cost  at 
1200,000. 

The  work  of  improving  the  Chjimplain  canal  «o  as  to  obtain  a 
depth  of  six  feet  of  water  with  a  bottom  widlh  of  forty-four  fecjr, 
should,  in  uiy  opinion,  be  vigon)usly  prosivuted.  I  would  respect- 
fully  renew  the  n*comniend«i/tion  made  on  this  subject  in  my  last 
annual  reiKwt.  Thei*e  is  no  good  i^ason  why,  if  this  work  is  to  be 
done  at  all,  it  should  not  Ik?  di>ne  ex|)editiously,  and  on  compre- 
hensive plans  covering  the  whole  work.  TIk?  iniiwoving  of  the 
remaining  f(>rty-(me  miles  of  narj'ow  and  shallow  channel  could  be 
economi<*alIy  accoiuplishcd  within  the  next  two  or  thr(»e  y(»{irs  and 
the  benefits  of  the  work  already  done  (and  which  cannot  be  rea|HHl 
by  those  en.unged  in  through  tratlic  unlil  tlu»  whole*  work  is  com- 
pleted) conferred  on  the  navigators  of  this  canal. 

Watkr  Suri'i.Y. 

During  the  latter  half  of  the  monlh  of  Au^^ust  and  the  >\hoIe 
of  the  month  of  September,  the  wat'^r  in  tin'  Moluiwk  river  was 
very  low,  and  it  was  with  difiiculty  that  navigation  rould  be  main- 
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tained  on  the  western  end  of  this  division.  During  a  great  por- 
tion of  these  six  weeks  it  was  found  impossible  to  maintain  the 
elevation  of  water  in  that  portion  of  the  ranal  lying  between 
Little  Falls  and  the  upper  Mohawk  aqueduct,  at  the  point  neces 
sary  to  insure  easy  and  rapid  navigation.  Much  of  this  difficulty 
is  due  to  the  defective  condition  of  the  dam  at  Little  Falls,  lour- 
ing many  days  of  the  afore-mentioned  period,  with  an  amount  of 
water  entirely  sufiScient  for  the  proper  maintenance  of  navigation 
passing  through  this  dam  by  leakage,  the  wafer  above  the  dam 
remained  so  far  below  its  crest  that  th^i  Mohawk  river,  at  this 
point,  became  converted  from  a  feeder  into  a  drain.  The  gates 
which  here  control  the  ftvd  fi-om  the  Mohawk  into  the  canal, 
being  the  ordinary  "miter-lock  gates,"  are  adapted  to  resist  the 
pressure  of  wafer  in  one  dii'ection  only,  and,  therefore,  v.  hen  tht 
water  in  the  pond  falls  below  the  level  of  that  in  the  canal,  it 
passes  fi"c»ely  into  the  river  and  is.  lost  to  that  portion  of  the 
canal  lying  bc^tween  Little  Falls  and  \Iimlm\  ilh\ 

The  serious  and  increasing  difficulty  in  maintaining  navigation 
on  ttiis  portion  of  the  Erit*  canal  demands  imm(*diate  relief,  which 
can  be  had  by  the  building  of  a  tight  stone  dam  across  the 
Mohawk  river  here.  I  earnestly  renew  the  recommendation  on 
this  subject,  contained  in  several  previous  annual  n»ports  from 
this  office,  and  hope  fhat  legislative  acticm  vnl\  be  had  during  the 
coming  winter,  authorizing  the  rebuildint^  of  this  dam,  (estimated 
cost  of  which  is  |1 5,000.  1  would  also  recommend  that  lift  gates, 
capable  of  resisting  pressuiv  from  two  directions,  be  substituted 
for  the  "miter-gates'-  now  in  old  lock  at  head  of  the  fcH^der. 

Leakage  through  the  dam  acmss  Rchohari*?  <reek  has  also  been 
greatly  increasing  during  the  past  few  vear«,  and  has  now  reached 
a  point  that,  in  time  of  low  water,  this  <Teek  becomes  useless  as 
a  feeder.  This  is  a  wooden  dam,  and  while  T  do  not  think  (hat  its 
condition  is  such  as  to  require  entire  ren<'\val,  considerable  r(»pairs 
are  ne(»d(*d  to  crest  and  apron  and  some  filling  should  be  pla<!ed  in 
rear  of  crest. 

Abcmt  one- third  of  {he  apron  of  (lie  dam  almve  the  upper 
Mohawk  aqueduct  has  been  carried  away  and  should  be  replaced. 

The  100  feet  of  apron  of  the  dam  across  the  Hudson  river,  at 
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Troy,  has  been  rebnilt,  and  repairs  made  to  other  dilapidated 
portions  thereof  at  a  cost  of  between  f  6,000  and  f  7,000,  but  in 
making  these  repairs  the  brackets  were  omitteil  from  the  flshway 
and  it,  therefore,  no  longer  affords  a  pnssa<:ewny  for  flsh.  The 
dam  is,  I  think,  for  the  present,  reasonably  safe,  but  in  the  near 
future  either  very  extensive  repairs  or  the  entire  rebuilding  of 
the  structure  will  be  necessary. 

For  the  past  six  years  a  constant  deterioratlou  of  the  condition 
of  the  dam  across  the  Mohawk  river  at  Cohoes  has  been  observed, 
and  during  the  year  just  closed  its  weakness  has  increased  so 
rapidly  that  I  very  much  fear  a  bivak  in  this  structure*  when  the 
ice  passes  out  of  the  Mohawk  river  ne*xt  spring.  This  dam  was 
built  during  the  years  1868  to  1871,  at  a  co«t  of  1220,520.88,  and 
is  a  stone  sti-ncture  1,616  feet  long,  varying  from  twelve  to  four- 
teen  feet  In  height,  with  a  limb<T  apron  filled  with  st(me  placed 
in  front  of  it.  Tlie  masonry  was  built  with  entire  disregard  of 
all  well-known  laws  necessary  to  secure  stability  in  such  a  struc- 
ture. The  bonding  of  the  face  stone  with  the  backing  is  very 
deficient,  and  in  places  where  the  worst  failures  have  occurred 
the  fact  is  developed  that  absolutely  no  conn«M*tion  exists  Ix^twwn 
Hie  two.  liolts  connixting  the  timber  apwn  to  the  stone- work  only 
reach  to  the  reiir  of  tlie  facestcme,  so  that  the  slightest  s^^ttlement 
of  the  apron  displaces  this  stone;  except  for  about  the  noitherly 
200  feet  the  coping  stones  are  not  properly  bolted  to  the  under- 
lying masonry  nor  clamped  together;  the  timber  apron  has  not  a 
suilicient  width  of  base  and  its  top  is  fixed  at  an  elevation  of 
eightcnm  inches  below  'cn^t  of  dam,  thus  securing  concussions 
from  ice,  logs,  etc.,  which  the  timber  structure  is  not  competent 
to  resist.  As  a  result  of  these  facts  the  apron  (except  about  150 
f€»et  built,  in  1885  and  188t)  on  an  improved  plan),  i«  now  practi- 
cally d(^troyed.  and  in  at  l(\ist  four  places  on  the  dam  the  stone- 
work has  moved  forward  from  (me  to  two  fei^t,  entii^ly  separating 
the  facestone  fi-om  backing,  mising  coping  from  its  bed  and  allow- 
ing water  to  flow  freely  betwt^en  the  facestone  and  b{\cking  and 
discharge  between  the  face^stone  with  a  force  due  to  the  de])th  of 
water.  Attempts  have  been  nmde  to  arrest  the  failure  of  this 
18iU.  17 
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structure  by  building  stone  buttresses  in  front  of  the  woret  places 
and  rebuilding  portions  of  the  apron,  and  where  «ueh  repairs  have 
been  made,  they  have'  proven  entirely  effective,  but  weaknessi*»  of 
late  develoiKHi  so  rapidly,  that  the  cost  of  needed  repaii-s  is  now 
entirely  beyond  the  limits  of  the  ordinai*y  repair  fnnd.  T  invok(» 
the  attention  of  the  Legislature  to  the  urgent  necessity  it>f  exten- 
sive* repairs  here. 

The  very  dilapidated  wall  of  the  sluiceway  at  the  head  of  th(» 
Glens  Falls  feeder  will  be  rebuilt  during  the  coming  winter. 

Erie  Canal. 
Prison  hanks  cmd  dockvng. 

Under  provisions  of  chapter  1G8  of  the  I^aws  of  1890,  considt^- 
abl(  bottoming  out  was  done  last  spring  by  the  Superint (indent  of 
Public  Works,  ^the  longest  continuous  stretches  of  which  were  the 
seven  miles  l}ing  between  lock  No.  3  and  the  lower  Mohawk  aque- 
duct, through  the  city  of  Schenectady,  and  portions  of  the  thre<^ 
mile  level  between  locks  Nos.  41  and  42.  The  towing  path  has 
been  raised  and  graveled  In^tween  Crc^t^ceni  and  8chene<*tady  and 
in  the  city  of  Cohoes,  and  siil!icient  otlu»r  graveling  has  been  done 
on  the  remainder  of  the  divij^ion  to  maintain  the  towing-path  in 
about  the  same  degree  of  efficiency  as  existed  at  the  clcKse  of  tin* 
last  fiscal  year.  Such  repairs  to  banks,  docking  etc.,  as  weiv 
necessary  to  maintain  the  safety  of  the  canal  have  been  uuide. 
(^)nsiderable  improvements  has  been  effected  through  the  Oohoeij 
ascent  by  the  placing  of  new  dock  sticks  (m  top  of  the  walls  and 
the  raising  of  the  towing-path  with  gravel;  but  the  ccmdition  of 
the  walls  here  are  so  bad  that  any  improvement  thus  made  is 
of  necjessity  only  temporary'  In  its  nature. 

Vertical  walls  built  of  the  shaly  blue  stone,  obtained  from 
quarries  near  Crescent,  which  rapidly  disintt^grate  under  ex|)osun' 
to  the  atmosphere,  here  confine  both  banks  of  the  canal.  Tlie 
upi)er  portion  of  most  of  these  walls,  and  the  entiix?  body  of  much 
of  it,  has  disintegrated  and  become  useless.  It  ijs  only  a  question 
of  a  short  period  of  time  when  it  will  be  absolutely  nect^ssaiy  to 
make  large  repairs  here  in  order  to  maintain  navigation.  I  would 
respectfully  n^fer  to  my  detailed  report  on  this  subject  of  February 
12,  1890.    I  am  of  the  opinion  that  the  sum  of  f20,000  could  be 
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wisely  and  econoniicaUy  expended  here  diirin;^  the  eomini?  winter. 

The  exposed  condition  of  the  6,800  lineal  feet  of  embankment  on 
berni(*  side  of  the  canal,  just  weet  of  Schenectady,  continues  to  be  a 
great  menace  not  only  to  the  safety  of  canal  navigation  buc  also 
to  valuable  private  proi)erty  to  which  a  break  in  the  canal  would 
probably  do  very  serious  damage.  The  embankment  here  is  about 
seven te<m  feet  high  and  is  built  of  such  material  that,  as  long  as 
It  is  protect/ed  from  "  wash,"  it  is  perfectly  safe.  The  old  wo*)den 
protection  built  here  some  thirty-five  years  ago  did,  up  to  within 
the  past  eight  years,  afford  all  needed  security,  but  since  then  a 
rapid  decay  has  set  in  and  now  in  numerous  detached  portions 
its  entire  length  this  bank  is  exposed  to  a  wash,  which 
is  gradually  and  constantly  reducing  its  top  width.  It  has  been 
only  by  constant  w'atchfulness,  slight  and  imperfect  i-epairs  to 
the  worat  iK>rtions  to  the  timber  work,  and  refilling,  where  ])rac- 
ticable,  the  portions  ^vashcHl  away  that  navigation  has,  up  to  the 
pr(*s(^nt  time,  bec*n  maintained.  But  the  (condition  has  no^v 
become  so  bad  that  this  treatment  will  not  much  longer  j)rove 
etfioacious.  Some  legislative  action  authorizing  the  building  of 
either  the  stxme  or  wooden  protection  hert*  (and  I  am  of  the 
opinion  that  it  is  scarcely  necessary  to  incur  the  great  cost  which 
a  stone  wall  will  entail),  is  much  to  be  desired  during  the  coming 
winter. 

The  docking  on   towing-path  side  of  Canal   at   Kig  Nose  (to 

which   attention  has  bei*n   called   in   several   prec<»ding   annual 

r(»ports  fi"om  this  office)  is  now  in  such  bad  condition  that  the 

rebuilding  of  at  least  400  feet  of  it  during  the  coming  winter  is 

absolutely  necessary. 

Locks, 

Forty-three  new  lock-gat(»s  have  been  inserted  during  tho'pa^l 
year.  Tlie  bottom  of  hwk  No.  11)  hiis  been  repaired  and  large 
l(»aka  and  settling  of  lock- walls  checked,  an,d  such  repairs  hav(» 
bei»n  made  to  other  locks  as  were  necressary  to  maintain  tlieni  in 
a  state  of  efficiency  during  the  year.  Chambers  of  benne  locks 
Nos.  23  and  24  were  cut  back  so  tbat  there  is  now  no  difficulty  in 
piissing  through  these  locks  any  boats  coming  to  them.  The 
lK)ttom  of  locks  Nos.  13,  20  and  25  should  be  concreted  and 
replanked  during  the  coming  winter. 


I 
( 

f  132  Annual  Repobt  of  thk 

Aqiiediicts  and  culverts. 

Two  of  the  arclieB  of  Otmctannnda  creek  culvert  in  Am&terdani, 
all  of  which  were  filled  up  with  gravel  and  debris  to  within  tliree 
feet  of  the  inti'adoe  (thereby  reducing  capacity  of  culvert  much 
below  its  requirements  in  times  of  high  water),  hate  been  thor- 
oughly cleanejd  out 

The  pajssage  of  ice  out  of  Bauman's  creek  last  spring  carried 
away  the  southerly  end  of  the  eastern  pier  of  the  aqueduct  at 
Oanajoharie,  and  so  largely  increased  the  deposit  between  and 
over  all  of  the  pieps  that  it  was,  impossible  to  place  the  aqueduct 
in  position.  The  destroyed  masonrj'^  wa»  replaced,  and  the  chan- 
nel thoroughly  cleaned  under  two  of  the  spans. 

The  Flat  Stone  creek  aqueduct,  which  was  carr'ied  away  by  the 
break  of  July  twenty-first,"  has  been  rebuilt,  and  suflScient  \i-Mir 
porary  repairs  made  to  trunks  and  masonry  at  the  Hoffman  and 
Lasher  aqueduct  to  secure  their  safety  during  the  present  year. 

A'  large  amount  of  thei  gravel  deposit  hjisi  been  removed  from  chiin- 
nel  under  the  Hoffman  aqueduct,  but  much  more  work  should  be 
done  here.  The  sudden  ftiilure  of  the  Flat  Stx)ne  creek  aqueduct 
(which  entailed  the  cessation  of  navigation  on  the  Erie  can^U  for  a 
period  of  twelve  days)  should  forcibly  call  the  attention  of  th(» 
Legislature  to  the  necessity  of  the  requLsite  legislation  to  stn^ure 
the  rebuilding  of  such  of  these  aqueducts  iis  are  now  unsafe. 
Attention  to  this  matter  has  been  urged  in  the  two  la**t  annual 
reports  from  this  office,  especially  I'ecommended  by  the  State  Engi- 
neer and  Surveyor  in  his  annual  i-eport  for  the  year  ending  Septem- 
ber 30,  1800,  and  further  m-ged  in  a  special  report  to  the  Legisla- 
ture in  1891  by  the  State  Engineer  and  Surveyor  and  Superintend- 
ent of  Public  Works. 

I  would  again  renew  my  r(*conmiendation  for  the  appropriaiion 
of  ^125,000  for  i-ebuilding  or  repauing  aqueducts  on  the  eastern 
di\Tfiion.  Repairs  necessary  to  carry  the  large  iiqueduct  at  tli<^ 
upper  and  lower  Mohawk  crossinji^s  at  Schoharie  creek  were  made 
last  spring;  but  such  temporary  expedients  cannot  safely  maintain 
navigation  much  longer.  The  entire  sj^tem  of  tmsses  and  braces, 
supporting  the  berme  side  of  the  above-mentioned  three  long  aque- 
ducts^ and  those  portions  of  the  trunks  which  are  exposed  to  the 
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ebb  and  flow  of  water,  are  decayed  and  must  be  shortly  renewed. 
The  greater  portion  of  those  parts  of  the  trunks  which  are  covered 
with  water  during  the  season  of  navigation  are  still  sound,  though 
some  spans  in  each  aqueduct  need  entire  renewal. 

The  trunks  of  a^ju^ucts  at  Hoffmans,  Yatesville,  Ljishers,  Cana- 
johafie  and  Ilion  need  immediate  renewal;  and  repairs  more  or  less 
extensive  are  needed  to  the  masomy  of  the  two  Mohawk  aqueducts 
and  those  at  Schoharie,  Takkon  and  Ferguson  ci*eeks  and  at  Yates- 
ville, Canajoharie,  Foi^  Plain  and  Hion.  The  very  extensive 
masonry  of  the  two  Mohawk  aqueducts  has  been  greatly  damaged 
and  is  being  constantly  exposed  to  still  greater  injury  by  reason  of 
the  absence  of  the  timber  protection  against  ice  on  the  up-str«?am 
side.    Tkis  protection  shotdd  be  replaced  on  ice-breakers  at  once. 

Extensive  repairs  are  needed  to  the  culvert  through  which  the 
Rocky  Rift  feeder  is  carried  under  Oastle  creek.     . 

Waste-weirs. 
No  special  change  in  the  co^iidition  of  waste-weirs  has  occurred 
during  the  past  year.  The  renewal  of  the  bulkhead  of  the  weir 
in  West  Troy  basin  and  the  repair  of  archway  forming  exit  there- 
fiH>m,  will  be  absolntely  necessary  during  the  coming  winter,  und 
as  this  work  can  be  more  economically  done  during  the  peaiod  of 
low  water  in  river  (thus  avoiding  an  expensive  coffer  dam)  it  should 
be  prosecuted  as  soon  after  the  close  of  navigation  as  the  condition 
of  the  river  will  permit.  Waste-weir  No.  1  needs  a  new  bulkhead. 
Waste-weir  No.  15  is  entirely  decayed  and  must  shortly  be  rebuilt. 
It  is  located  just  at  the  head  of  lock  No.  36,  and  when  water  is 
being  drawn  from  gates,  or  discharged  from  spillway,  the  current 
formed  renders  it  difficult  for  boats  to  enter  the  lock.  When  it  is 
rebuilt,  it  should  be  moved  westward  as  far  as  the  contour  of 
adjacent  lulls  will  allow. 

Bridges  and  aiuiments. 

The  following  bridges  have  been  built  during  the  past  year: 
Nos.  60,  61, 62,  76,  93, 101, 118, 118, 132,  Ul,  147  over  the  Erie  canal; 
Nos.  2,  3,  10,  11  over  Rocky  Rift  feeder,  and  No.  2  over  ?k3hoharie 
creek  feeder;  total,  sixteen. 
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Berme  abutment  of  bridge  No.  43  has  been  dug  behind  and 
thrown  back.  The  following  wooden  bridges  should  be  rebuilt 
during  the  coming  winter:  Nos.  5,  8,  *K),  31,  32,  34,  36,  37,  4G, 
52,  55,  71,  72,  83,  87,  96,  97,  100,  114,  120,  128,  129,  132,  135,  163, 
166,  167,  171,  '  172.  The  east-iron  ircJi  bridge  at  Ainst-r^hun, 
No.  79,  should  be  replaced  by  a  strouger  structure.  Repairs 
more  or  less  extensive,  but  not  amounting  to  lebuilding,  are 
needed  to  bridge  Nos.  9,  10,  18,  19,  25,  20,  27,  29,  33,  56,  70,  80, 
84,  90,  102,  109,  112,  124,  125,  136,  138,  148,  1 50. 

New  berme  abutments  are  needed  at  bridges  Nos.  39  and  74. 
Heime  abutments  of  bridges  Nos.  42,  112,  and  131  shordd  be 
dug  behind  and  settled  back  and  various  repairs  to  wings,  etc., 
are  needed  to  abutments  of  bridges  Nos.  17,  40,  11,  119,  ir^O,  14f», 
164  and  169.  The  Electrical  Development  Compau}'^,  of  Schenec- 
tady, having  made  tin  application  for  a  j)erruit  to  run  their  electric 
cars  across  the  bridges  at  State  street  and  at  Rotterdam  street, 
in  the  city  of  Schenectady,  and  the  in)n  bridge  at  State  street 
being  considered  unsafe  for  such  traffic,  this  -ompany  has  built 
here  three  new  ii*on  trusses  for  carrying  the  roadway  (th<^  old 
sidewalk  trusses  being  n^tained  and  renewed  lh(^  floor  system 
so  that  this  bridge  which  has  heretdfoi-e,  in  severjil  reports  f;'(»m 
this  office,  been  pronounced  unsafe  for  ]jassagi  of  clie  tratlic  to 
which  it  is  oi^dinarily  exposed,  has  aow  betai  :i*nilered  jjerfectly 
safe  without  cost  to  the  SUite.  The  wooden  bridge  ::t  Rotterdam 
street  was  badly  decayed  and  entirely  inadequate  to  ordinary 
use  and  a  contract  was  entered  into  witJi  the  Electrical  lievelop- 
ment  OoDipany  to  build  a  new  bridge  hiM*e  for  the  stun  of  $400,  - 
same  being  the  estimated  cost  of  renewal  of  old  \M>oden  smicture. 
Under  this  contract  this  (*ompany  1ms  eriMied  a  substantial  iron 
structure  at  a  cost  to  them  (including  repairs  t(»  masoDiT)  of  not 

less  than  f3,000. 

Extraordinary  Repairs. 

Lengthening  locks^  Chapter  168,  Laws  of  1890. 

Rei-me  locks  Nos.  40,  41,  42  and  43  w(M'e  lengthened  at  \\w  foot 
during  the  past  wiiitcM*  as  follows: 

Lock  No.  4,  Hughes  Bros.,  con t motors. —  The  niat<'rial  uuiIcm*- 
lying  this  lock  is  a  coan^e  compact  gravel,  wiifticiently  stnble  In 
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its  nature  to  render  the  .u>«e  of  Iw^arinf?  piles  nnneeessary.  Cou- 
erete  varying  in  depth,  between  six  and  twenty-four  indies,  was 
placed  between  bottom  of  foundation  timber's  and  the  j^ravel.  The 
facestone  was  obtained  from  Split  Rock  in  Onondaga  county; 
backing  from  Canajoharie,     Fender  pik\s  were  driven  here. 

Lock  No.  41,  Hughes  Bros.,  contractois. —  Founded  on  piles 
driven  to  an  average  dt^pth  of  six  and  (me-half  ftK^t  below  bottom 
of  timber.  Facf^tone  came  from  (piaiTie?*  at  Sugar  river  and 
Split  Rock;  backing  fr<mi  Canajoharie. 

Lock  No.  42,  ra«ey,  Murray  &  Co.,  contractoi»s. —  Foimded  (m 
piles  dnven  to  average  depth  of  ten  and  one-half  fet^t  bc*low^  bottom 
of  timber.  Fact^tone  came  from  quaiTi(?s  at  Chaumont  and  back- 
ing from  near  Xewj)ort  and  Canajoharie. 

In  connection  with  this  contract  two  new  bridge  abutments 
were  built  for  bridge  No.  147;  lx>th  abutmentiS  being  set  back  so 
as  to  obtain  standard  section  of  cajial  and  eightt^en  feet  width  of 
towpath,  and  new  approaches  were  built  ther<^to.  A  new  wrought - 
iron  superstructure  was  placed  on  these  abutments  by  the  Groton 
Bridge  Manufacturing  Company. 

Lock  No.  43,  Casey,  Murray  &  Co.,  contractors. —  Founded  on 
])il(MS  driven  to  an  average  depth  of  thirteen  and  one-half  feet 
below  bottom  of  timber.  Stone  was  obtaintMi  from  same  sourc*** 
as  that  us«m1  at  lock  No.   42. 

Machinery,  of  the  sfime  design  a«  that  used  last  year,  f(U'  draw- 
ing boats  into  locks,  was  erected  at  the  above-mentioned  four 
locks  by  Nicholas  and  William  H.  Wemple,  contra^^tora. 

Dredging  Albany  Basin. 

Chapter  168,  Laws  of  1890. 

T'^nder  a  ccmtract  with  P.  W.  Myers,  during  the  fall  of  1890,  a 
depth  of  sc»>'en  fet>t  of  water  was  obtaincnl  over  the  entire  area  of 
basin,  except  that  porticm  obstructed  by  the  State  strtM^t  and 
Columbia  sti*et*t  bridges  and  the  steamboat  landings.  Since  the 
work  was  done,  however,  a  large  amount  of  d(^iK)sit  has  again  accu 
mulated  in  this  basin,  and  I  am  still  of  th(^  opinion  that  the 
maintenance  of  a  proper  depth  of  water  here,  can  only  bt^  (effected 
by  deflecting  the  w^werage  of  the  city  of  Albany  so  that  it  may  be 
discharged  at  some  point  south  of  this  basin. 


l'o6  Annual  Report  of  the 

Bridge  at  Main  Street,  Fultonville. 
Chaptets  li9.  Laws  of  1889,  aiid  333,  Lawn  of  1890. 
Those  two  laws  appropriated  the  sura  of  $10,000  for  the  pui'post* 
of  changing,  altering  or  widening  the  bridge  at  this  point.  I'nder 
it  a  new  towing-path  abuhuent  (giving  eighteen  feet  width  of 
towing-path)  has  bt*en  built,  and  necessary  (!hangi>s  in  Immiiu* 
abutment  ma<ie;  approac^hes  graded  and  sidewalk  flagging  and 
railing  placed  in  position  by  Isaac  Tliomas,  contnictor.  A  new 
wpought-iron  superstructure  hiis  been  built  by  the  llochester 
Bridge  Company. 

LiFT-BRIDOE    AT   CuURCH    StREET,    SoHENECTADY. 

Chapter  77,  Laws  of  IbDl. 
A  new  lift-bridge  was  built  hei^  this  spring.  Work  on  th(^ 
substructure  was  done  by  Fhigler&  Devlin,  contractors,  and  on  the 
supawtructui'e  by  the  Hilton  Bridge  Construction  Company,  oon- 
tractx>re.  In  order  to  obviate  the  difficulty  encountered  on  lift- 
bridges  heretofore  built  of  the  slipping  of  cables  passing  over  single 
sheaves,  two  cables  winding  on  a  sphul  di-um  are  used,  one  being 
attached  to  bridge  floor  and  one  to  counter  weight  boxes.  Con- 
tinuous wrought-iron  counter  weight  boxes  have  been  substituted 
for  the  deta<ihed  cast-iron  boxes  heretofore  used,  so  that  failiin^ 
of  any  single  Ciible  will  not  result  in  a  serious  accidents  Pnt^n- 
matic  liit-garfies,  which  are  luised  and  lowered  independently  of  the 
motion  of  the  biidge  iloor,  have  been  erected. 

Repairs  to  Moyek  Creek. 
Chapters  3u9,  Laws  of  1889,  206,  Laws  of  189u,  113,  Loads  of  1891. 
The  contract  awarded  to  Thomas  and  Nelson,  of  which  mi»n- 
tion  w^as  made  in  my  last  report,  has  been  completed  and  a  flnal 
accx)unt  therefor  rendered.  This  work  was  paid  foi'  out  of  the 
ordinary  repair  fund  and  was  only  designed  to  temporarily  prot^^ct 
the  dam  nearest  the  aqueduct  and  thus  preserve  canal  navigation, 
and  also  to  prevent  the  destruction  of  the  bridge  abutments  on 
Main  street,  Frankfort,  pending  legislative  action  authorizing  fur- 
ther necessoi'y  repairs.  The  first  of  these  objects  was  satisf.w!- 
torUy  accomplished,  but  the  work  was  not  sufficiently  extendc^d 
to  protect  the  abutments,  and  during  the  spring  freshets  these 
abutments  were  so  badly  damaged  a^  to  necessitate  the  erection 
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of  a  temporary  bridge  supjxwted  by  timber  bents.  The  Legisla- 
ture, having  by  chapter  113,  Laws  of  1891,  appropriated  the  enni  of 
120,000  for  restoring  and  protecting  this  channel,  plans  have  bt?(*n 
prepared  for  doing  this  work  and  a  contract  for  the  same  has  been 
awarded  to  Bninimelkamp  &  CJonron-    The  work  is  now  being 

■ 

vigorously  prosecuted  by  the  contractors. 

The  sum  appropriated  is,  however,  not  sufficient  to  properly 
complete  the  work,  and  plans  under  which  present  contract  is 
being  executed  have  been  so  designed  that  cost  of  work  will  be 
kept  within  the  limits  of  the  funds  appropriated.  It  irJ,  however, 
very  essential  to  the  security  of  the  work  now  in  progress  that  one 
more  overfall  be  buUt  and  walls  of  creek  be  extended  from  nortli 
end  of  present  work  to  a  junction  with  a  culvert  under  the  New 
York  Centi-al  and  Hudson  River  raili-oad,  and  also  that  a  new  ver- 
tical wall  be  built  on  the  easterly  side  of  creek  from  a  point  100 
feet  north  of  the  aqueduct  to  the  firet  dam.  I  estimate  cost  of  this 
work  at  |5,000  and  earnestly  advise  an  appropriation  of  this 
amount  for  this  purpose. 

LiFT-B RIDGES    AT    We8T    TroY. 

Chapter  231,  Laws  of  1891. 
Plans  have  been  prepai-ed  for  a  lift-bridge  at  this  iK>int  similar 
in  general  design  to  those  adopted  for  the  bridge  at  Ohurch  stiv^ot, 
Schenectady,  except  that  the  motive  power  is  obtained  fi*oin 
the  tillage  water  mains  instead  of  the  turbine  used  at  the  lattiT 
point,  at  an  estimated  cost  of  $13,489.25;  the  work  has  been 
advertised  for  a  letting  to  be  held  on  the  sixth  day  of  October. 

Champlain  Canal. 
Prisiri^  hanks^  etc. 
The  work  of  raising  the  towing  path  on  section  No,  2  was  pros(*- 
cute<l  during  th(?  fall  of  1890,  and  much  improvenu^nt  resultinl 
therefrom;  total  cost,  |4,940,  which  was  defrayed  from  funds  appro- 
priated by  chapter  168,  Laws  of  1890,  and  the  remainder  of  this 
canal,  while  no  marked  impwvement  has  been  made  to  the  con- 
dition of  the  towing  path,  no  deterioration  has  been  allowed  to 
occur. 

On  the  opening  of  navigation  in  May,  serious  leaks  developed 
through  the  gravel  formation  in  bottom  of  canal  along  the  new 
1891.  18 
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work  done  and  througii  the  village  of  Mechanicvllle  and  it  waa 
found  necessary  to  build  a  drain  to  carry  off  this  leakage  from  that 
portion  of  this  work  lying  between  bridge  No.  21  to  a  point  .-500 
feet  north  of  same.    This  was  done  at  a  cost  of  $1,082. 

Serious  settlement  of  the  high  embankment  adjacent  to  the 

» 

Hudson  liver,  south  of  bridge  No.  88,  occurred  during  the  past 
summer;  it  was  checked  by  the  laying  of  tile  to  concentrate  ihe 
flow  of  the  water  leaking  under  and  through  the  1,"500  feet  of  ver- 
tical wall  at  this  point.  This  is-  a  dangerous  bank  and  I  would 
advise  the  ])hK'ing  of  she(»t  i)iling  and  fHiddle  at  toe  of  this  wall 
during  cessation  of  navigation  this  year,  a  further  examination  of 
find  when?  necessar}'  repointing  this  wall. 

A  very  leaky  and  dangerous  towpath  exists  just  south  of  "  Bul- 
laid's  Bend  "  improvement,  for  a  distance  of  400  fc^^t  ivdjjicent  to 
the  two  breaks  wliich  have  occurred  here  this  year.  A  puddle 
wall  three  feet  thick,  extending  to  a  j.M)int  one  foot  below  canal 
bottom,  should  be  built  in  center  of  towing  path  here. 

Locks. 

Thirty  new  lock-gates  have  been  inst^i-ted.  Repairs  to  T\icket8 
at  locks  Nos.  5  and  6  have  overcome  the  difficulties  of  feeding,  of 
which  I  spoke  of  in  my  last  report,  I  would  renew  my  recom- 
mendation of  last  year,  that  walls  of  loeks  Nos.  G  and  9  be  cut 
back  and  thoroughly  grouted. 

The  grouting  of  lock  No.  16  has  been  suci^essful  and  no  diffi- 
culty has  been  experienced  here  during  the  year. 

Aqv^ucts. 

The  trunks  of  aqueducts  at  Moses  Kill  and  Fort  Edward  were 

n^built  last  spring.    About  100  feet  of  veitlcal  wall  laid  in  cement 

should  be  built  s(mth  of  the  Fort  Edward  aqueduct  on  the  7*erme 

side,  and  repairs  are  needed  to  masonry  at  Fort  Miller  aqueduct. 

Wasfe-^veirs,  spillways,  and  cidve7*ts. 

Temporary  repairs  have  been  made  to  wast-e-weirs  at  Mechan- 
icvllle and  Stillwater,  but  it  will  soon  become  necessary  to 
rebuild  both  of  these  structures. 

During  last  spring  the  masonry  of  VV'ilburs  basin  waste-weir 
was  repointed  and  a  portion  of  the  leak  at  this  point  shut  off. 
There  still  remains  a  considerable  leak  here^  and  v^ffort  should  be 
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made  by  sheet  piling  or  otherwise  to  cut  Hiis  oil  during  tlio 

coming  winter. 

Bridges  and  (dnitments. 

The  following  bridges  have  been  built  durini^  the  piist  year: 
Nos.  9,  16,  17,  42,  43a,  49,  59,  GO,  114,  LIS,  130,  cm  the  Champlain 
canal,  and  thi^ee  bridges  in  Waterford  over  discharge  from  lock. 
Total  14.  The  following  bridges  shoiild  be  rebuilt  dui-ing  the 
coming  winter:  Nos.  3,  6,  11,  19,  21,  23,  32,  33,  38,  54,  55,  67,  70, 
73,  100,  107,  111,  115,  i;;2  and  133.     Total  20. 

Floor  system  of  bridge  over  Glens  >^aUs  feeder,  at  (rlen  street, 
Glens  Falls,  has  been  entirely  renewf.^d  and  strengthened.  Th^ 
iron  tiiisi^es  of  this  biidge  are,  how.^viT,  not  strong  enough  Ix) 
safely  carry  the  loads  to  which  they   are  exposed. 

Bridges  over  the  old  feeder  at  Fort  Kdward  and  over  iKe  Glens 
Falls  feeder,  at  TVIiitehall  strin^t,  Sandy  I  fill,  liave  been  {strength- 
ened, under  plans  approved  by  this  depaiTuunit,  by  the  Electric 
Railroad  Company,  to  render  them  safe  for  the  passage  of  electric  , 
cars. 

The  north  abutment  of  Change  bridge,  near  head  of  Glens 
Falls  feeder,  has  been  rebuilt. 

With  this  exception  no  work  had  been  done  on  1  ridge  abut- 
ments during  (he  year,  and  I  would  fesp^^a fully  renew  ihereom- 
niendation  on  this  subject  contained  in  ^ay  last  report. 

EXTRAORDINAKV  RkPAIRS. 

ChapUr  1^,8,  Lawn  (?/'1890. 

In  my  last  annual  report  will  be  found  detailed  descriptions 
of  six  i)roposed  improvements  under  ♦iis  law.  Contracts  for  this 
work  were  awarded  and  work  done  as  follows: 

Contracts  No.  1,  Cunningham  &  Riley,  contractors. —  The  clI- 
vert  was  n^built  here  and  founded  on  rock  under  towing-path 
embankment,  across  prism  of  canal,  and  to  a  point  six  feet  west 
of  berme  inner  angle.  West  of  this  lat((T  point  the  r<  ok  dipped 
rapidly  and  walls  were  founded  on  ''oncivte  and  timber.  The 
vertical  wall  on  both  berme  and  towing-path  sides,  adjacent  lo 
culvert,  were  rebuilt  and  founded  on  rock. 

Contract  No.  2,  Cunningham  &  Riley,  contractors. —  Thij^  work- 
was  completed  substantially  according  to  plan.  At  the  southt»rly 
end  of  the  work  it  was  found  necessary  to  build  a  concrete  pre- 
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itection  in  front  of  the  vertical  wall  extending  through,  the  porous 
gravel  found  here  down  to  the  underlying  rock,  varying  from  two 
to  eight  feet  in  depth;  and,  adjoining  the  lift-bridge,  a  vertical 
wall  in  cement,  100  feet  loijg,  was  substituted  for  the  timb**r 
docking  shown  on  plans.  The  removal  of  silt,  incident  to  the 
necessary  deepening  pf  the  canal  hei'e,  and  the  consequent  expos- 
ure to  the  direct  impact  of  water  of  the  porous  gravel  which  fonnp 
the  bottom  of  the  canal  for  the  greater  part  of  the  length  of  this 
contnict,  resulted  in  serious  leakage  through  the  villagt; .  of 
Me(;hanicville  when  the  water  was  let  into  the  canal.  The  cellars 
of  many  of  the  houses  in  the  village,  some  of  them  located  oile- 
quartel"  mile  south  of  the  southerly  limits  of  this  improvement, 
were  flooded.  The  deposit  of  alt,  however,  relieved  very  much  of 
this  trouble  within  a  month  after  the  opening  of  the  canal,  an»l 
the  building  of  the  box  drain,  heretofore  referred  to,  was  entirely 
effective  along  that  portion  of  the  improvement  on  which  it  was 
placed.  There  are  now  only  two  points  at  which  any  extensive 
leaks  exist,  and  those,  while  injurious  to  private  property,  «lo  not 
injure  any  canal  structure.  An  attempt  will  be  made  duriuir  the 
coming  winter  to  stop  these  two  leaks. 

Contracts  3,  4  and  6,  John  W.  Whalen,  contractor. —  'Jhes.^ 
contracts  were  all  complete^  in  accordance  with  plans  au;l 
spc^cifications,  and  boats  now  easily  pass  along  the  limits  of  this 
improvement  where,  heretofore,  winlges  were  of  daily  occurn^niu'. 

Contract  No.  5  was  awarded  to  Dardis  &  Gordon  (the  lowest 
bidders),  but  they  failed  to  enter  into  contract  and  no  work  was 
done  here  during  the  past  winter.  The  work  was  readvertlsel, 
and,  on  August  21,  1891,  a  contract  was  executed  with  the  Troy 
T'ublic  Works  Improvement  Company,  contralctors.  A  consid- 
erable portion. of  this  work  can  be  done  during  the  season  of 
navigation.    The  contractors  are  now  prosecuting  it. 

Wall  at  Whitehall. 
Chapter  55,  Zam«*  ^/1880,  and  206,  Laws  of  1890. 
Under  a  conti-act  entered  into  February  16,  1891,  with  Jere- 
miah Adams,  conti-actor,  has  rebuilt  200  feet  of  vertical  wall  and 
raised  and  coped  350  additional  feet  northward  from  a  point  350 
feet  south  of  look  No.  21. 
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Sluiceway  at  Head  of  Glens  Falls  Feeder. 

Chapter  271,  Lawn  of  1891. 
Plans  for  tlie  rebuilding  of  this  wall,  at  an  estimated  cost  of 
|5,324,  have  been  prepared,  and  the  work  has  been  advertised  for 
a  letting,  to  be  held  on  the  twenty^3ixth  day  of  October. 

Bbeaghes. 

There  have  been  five  breaks  on  this  division  during  the  ywi^ 
just  closed,  three  on  the  Champlain  canal  and  two  on  the  Erie 
caiml,  as  follows: 

First  October  28,  1890,  about  twenty  feet  of  towing-path 
embankment  300  feet  north  of  Satterly's  waste-weir  on  the  Cham- 
plain  canal,  was  washed  out,  but  the  cuttinjif  only  extended  a 
few  feet  below  water  surface.  Repairs  were  promptly  made  and 
navigation  resumed  after  a  delay  of  one  and  ont^-half  days. 

Second.  Break  at  BulLaixi's  Bend,  about  one-half  mile 
north  of  Sehuylerville  on  the  Champlain  canal.  The  towing-path 
embankment  here  is  in  a  weak  and  leaky  condition,  and  on  the 
evening  of  ]May  second,  one  of  these  leaks  had  inci'eased  so  much 
as  to  carry  away  about  twenty  feet  of  the  embankment  to  a  depth 
of  about  three  feet  below  canal  bottom.  The  slope  wall  remained 
standing.  Bepairs  were  made  by  placing  a  row  of  sheet  piling, 
protected  by  a  puddle  wall  across  the  breach,  and  feeding  was 
resumed  at  5  p.  m.,  May  third,  and  level  rapidly  refilled  so  that  no 
delay  occuiTed  in  the  opening  of  canal  on  May  fifth  as  advertised. 

Third  break  occurred  June  tenth  at  3.30  p.  m.  About  forty 
feet  of  the  berme  embankment,  immediately  east  of  the  easterly 
abutment  of  the  Yatesville  aqueduct  on  the  Erie  canal  (about  one- 
half  mile  west  of  Downings)  was  washed  out  to  a  depth  of  over  five 
or  six  feet  below  canal  bottom  entirely  exposing  the  masonry  of 
the  abutment  but  not  injuring  the  same.  Repairs  were  made  by 
the  building  of  a  timber  crib,  filled  with  puddle  across  the  break ; 
replacing  with  puddle  the  material  washed  out  in  prism  below 
canal  bottom;  and  filling  with  eai^th  and  stone,  back  of  the  crib. 
Feeding  was  resumed  June  thirteenth,  and  navigation  was 
reopened  at  2  a.  m.,  June  sixteenth.  Total  cessation  of  navigation, 
five  and  one-half  day& 
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Fourth  broak  orcurrod  on  the  twenty-second  day  of  July  at  5.80 
p.  ni.  Thp  throe-span  aqiK^diict,  ov(»r  Flat  Stone  creek  on  the  Erie 
caujil  (one  and  one-half  mUes  west  of  lock  24)  failed.  The  entire 
woodtn  ttunk  (exc^ept  the  vertical  side  on  hrrnie)  was  carried 
away,  and  the  two  stone  piers  and  the  masonrj'  arches  were 
demolished  and  bed  of  Creek  washed  out  to  a  depth  of  twelve  feet 
below  the  oi*dinary  surface  of  water  in  creek.  The  masonry 
abiitments  at  oast  and  west  imds  of  aqueduct  were  not  injured  but 
tli(»  washinjj  out  of  ere?k  bed  approach(Mi  to  within  about  one 
fool  of  their  base  and  had  the  rush  of  wat(4*  continued  half  hour 
longer  th(\v  would  have  failed.  Repaii*s  were  eiT^'cled  by  filling 
in  th(*  wash(*d  out  cn*ek  bed  with  stone,  thoroutchlv  i^routed, 
buildini*: «  w  this  stone  foundation  two  timber  <ribs  filled  with  stone 
as  Hujjporis  for  the  timber  trunk  and  towin<4-path  brid<;(N  n^build- 
in^  the  tini])ei*  trunk  and  building  a  new  bridge.  The  hnn]>orary 
structure  thus  fcuilt  has  pi-oven  entirely  efticieut  and  little  or  no 
settleuH^iit  was  detect^nl  (after  careful  observations)  wh(»n  the  lond 
of  wat(»r  was  placed  on  it.  The  structure  is  now  safe  for  five  or 
six  years  or  imtil  the  timber  cribs  begin  to  decay,  but  new  stone 
piers  and  arches  will  eventually  be  needed  here.  Feeding  was 
rt^siiuuMl,  August  first,  at  7  a.  m.  Navigation  r(iopened  August 
second  :•:  2  a.  m.  Total  suspension  of  navigation,  ten  and  one- 
half  davfs. 

Fifth  break  occurred  on  August  thirteenth  near  liullard's  Hend, 
on  tlu»  Champlain  canal,  at  a  i)oint  about  800  feet  north  of  the 

break  of  May  s(H-ond.     It  wa«  simiUirly  re])au'(Hl  and  entailed  a 

suspi»nsi<m  of  navigation  Of  thirty  hours. 

SiiiNNi:cocK  AN  J)  Pkconic  Canal. 
Chi  pier  436,  Faiwh  of  LSi^o. 

I'ndei*  a  contract  with  P.  J.  Hruuimelkamp,  work  on  this  channel 
for  securing  a  flow  of  salt  wat<^r  into  the  Shinnecock  bay  has  been 
steadily  in  pmgn^ss  during  the  fall  of  1S90  and  the  summer  of  1S91. 
llie  jetties  at  the  junction  with  IVconic  bay  hav^*  bci»n  completed 
and  4,200  cubi(!  yards  of  material  remov<td  by  di*edge.  Three 
thousand  three  hundred  feet  of  the  chanm^l  is  now  com])leted  with 
a  width  of  forty  f<»et  on  bottom  and  four  and  ijne  half  ft*et  depth 
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of  water  at  low  tide,  and  1,100  feet  of  channel  yet  remains  to 
be  dredged.  Eevised  plans  for  bridge  and  stopgjite  have  been 
prepared,  but  as  yet  no  contract  has  been  let  for  this  latter  work. 

Impkovement  of  Saranao  River. 

Chapter  359,  Laws  of  1890. 

The  work  of  building  a  wooden  lock  here  iipon  the  niodiiied 
plan,  mentioned  in  my  last  report,  has  been  substtintially  com- 
pleted, but  as  a  small  amount  of  excavation  yet  remains  to  be 
done,  no  final  account  has  yet  been  rendered  therefor. 

eight  days. 

Engineering  Organization. 

T  have  been  assisted  in  the  conduct  of  the  work  devolving  on 
this  department  during  the  past  year,  by  Mr.  J.  P.  Kelly,  resident 
(engineer;  Mr.  E.  B.  Noyes,  assistant  engineer  in  (charge  of  improve- 
ment on  the  Champlain  canal;  and  Messrs.  INIartin  Schenck, 
Geoi^e  I.  Bailey  and  T.  C.  Leutze,  assistant  *  ngin^ers  in  charge 
of.  the  lock  lengthening  and  other  contmct  work  heretofore 
detailed,  with  a  corps  of  subordinate  employes  as  v/ill  slppear  in 
the  appended  tables.  Assistant  Engineer  Leutze  and  party 
have  been  detailed,  during  a  considerable  portion  of  the  year,  to 
work  under  the  du^ection  of  the  Attorney-Crc^neral ;  and  Assistant 
Engineer  Schenck  to  work  under  the  direcri(m  of  the  Oommissiouer 
of  the  New  Capitol. 

I  append  hereto  tables  giving  names,  compensation  and  rank 
of  engineers  employed  on  this  division  iluring  th(^  list  fiscal  year. 
Also  tables  showing  contracts  completed  and  Hnal  accounts  ren- 
dered during  the  same  period  as  well  ns  a  tabl^  showing  itontracts 
pending  on  the  80th  day  of  Septembc^r,  1891.  As  a  good  many 
changes  have  occurred  since  1888,  in  the  character  of  structun*s 
on  this  division,  I  have  thought  it  wise  to  jirepare  new  tabl^^s 
of  locks,  waste-weirs,  culv(»rts  and  bridt^L^s  on  the  Erie  canal  and 
of*  bridges  on  the  Champlain  canal,  which  are  herewith 
transmitted. 

I  have  the  honor  to  be, 

Respectfully  yours. 

CHAPMAN  L.  JOHNSON, 

Division  Enginter. 
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Tabus  of  Lockr  —  Eastb&n  Division. 

Drie  CanaL 


DtBTAMOBB. 

Uftln 
feet. 

NUMBEB. 

LocktokMdc. 

From 
AlbMiy. 

1 ; 

CJhains.    Uiilcs. 

MUes. 

6.48 

6.80 

7.07 

7.98 

7.41 

7.57 

7.90 

8.06 

8.94 

8.30 

8.69 

8.80 

9.07 

9.26 

9.68 

9.77 

18.68 

21.37 

94.50 

34.77 

31.60 

82.47 

42.66 

42.86 

48.07 

60.04 

56.07 

64.58 

70.84 

75.95 

78.62 

81.70 

86.07 

86.68 

H6.85 

87.06 

89.82 

92.46 

95.82 

95.33 

95.58 

98.28 

106.24 

15.159 

2 

98            83 
419            16 

95  17 
21            90 
16            52 

10  61 
12            86 

96  58 

14  58 
12            91 

11  66 

16  5 

17  9 
21             58 

15  20 
25            89 

15  44 
708            42 
319            29 
257            90 

14  1 
553            43 

63  7 
303  87 
510            6G 

16  8 
417             16 
157             20 

60  60 
M08  34 
505  62 
408  77 
205  63 
254  38 
349            20 

49             52 

12  87 

17  35 
290             9ti 
211             11 
£28             99 

20            59 
216             16 
587            67 

9.495 

3 

11.100 

4  

11.880 

6 

10.607 

6 

10.073 

7 

9.9S1 

8 

10.545 

9 

9.406 

10 

10.3^ 

11 

9.GS1 

18.. 

9.986 

18 

10.345 

14 

10.082 

15 

9.883 

18  

10.045 

17 

10.287 

18 

10.249 

19 

8.441 

90 

10.418 

21 

11.126 

99             

11.600 

28  RArnriA  Inck  iMnrthAiiM]  &t tiiA foot .». 

8.318 

JM                   tt                           »t                              »» 

8.101 

95              ♦»                   »«                     " 

7.716 

95             •♦                   »*                     »» 

8.365 

97             "                   "                     «•        

7.886 

98             "                  "                    •*        

7.728 

99             "                  »*                    »•        

7.890 

10.213 

31             •*                  ♦'                    **        

5.867 

8.126 

83            '•                »*                    head 

6.704 

8.483 

85            "                 "                   "       

7.7H5 

10.019 

87 

9.898 

8.733 

39 

10.504 

8.524 

41             "                  "                   ••        , 

8.286 

7.954 

43             *'                   **                     ** 

8.060 

10.787 

45            «•                 ••                   "       to  county  line. 

11.172 

In  addition  to  the  above  table  are  the  foilowinfr:  Two  double  locks  at  West  Troy  aide-cut,  two 
single  locks  at  Port  Schuyler  side-cut,  one  welgh-lock  at  Albany,  one  weigfa-lock  at  West  Troy. 

NoTK.—  Locks  are  eighteen  feet  wide  at  water  surface  of  lower  level  with  a  batter  of  one-half 
in<di  to  the  foot  on  each  wall  and  110  feet  long  from  center  to  center  of  hollow  quoins.  Length- 
ened locks  are  221  feec  long  from  center  to  center  of  hollow  quoins.  The  new  portion  of  all 
lengthened  locks  is  twenty  feet  wide  at  water  surface  of  lower  level. 
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The  foregoing  bridges  are  classified  as  follows : 
First.  As  to  use  : 

Briikjeti  oumed  a7id  maintained  by  t/ie  St>at€. 


ONP  OF  BRIDGES. 


1. 
2. 
8. 
4. 
5. 
6. 

rt 
I  . 

8. 
9. 


Highway  or  street 

Hif^bway  and  change 

Farm  

Foot 

Lift 

Swing 

Change  

Tow-path  over  feeders,  etc 

Over  discharge  from  waste- weirs. 
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Totals 


86 
4 

t  I 

s 

3 
1 
1 
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Bridges  not  moned  nor  raaintain^d  by  th^  State. 


1.  Highway  or  street 

2.  Highway  and  change 

3.  Farm 

4.  Foot 

5.  Railroad  O^t) 

6   RaUroad  (fixed) 

7.  Swing 

8.  Truss  carrying  water  pipe. 


Totals 


1 
10 


12 
1 
1 

29 


Second.  As  to  style  and  material  of  trusses : 

Bridges  owned  and  maintained  by  the  State, 


CHARACTER  OF  TRUSS. 


1.  Whipple  wooden 

2.  Wo^xien  stringers  and  plank ;  •  * ' ;  • 

3.  Wliipple  wooden^wlth  wrought  iron  lower  chords 

4.  Wooden  latti<^ed  ^covered) 

5.  Suspension  (foot) 

6.  Whipple  cast-iron  tranezoidal 

7.  Whipple  castriron  arcn 

8.  Cast-Iron  pipe  arch 

9.  Wrought-iron  arch 

10.  Wrought-iron  pin  and  link  trapezoidal 

1 1 .  Wrought-iron  riveted  trapezoidal 

12.  Wrought-iron  riveted  trapescoidal  (lift) 

13.  Wroughtriron  riveted  trapezt>idal  (swing) 

14   Wrought-iron  plate  girder  (swing) 

16   Wrought-iron  plate  girder  (fixed) 

Totals 
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1. 

2. 

S. 

4 

6. 

6. 

7. 

8. 

9. 
10. 
U. 
18. 
18. 
14. 


Bridges  7Wt  aumed  nor  ruaintmned  by  the  State. 


CHA.RACrrBR  OF  TRUSS 


Wooden  Whipple 

Wooden  latticed  (covered) 

Wooden  draw  bridge 

Ruspension  (foot) 

Whipple  casMroD  arch  . . . . 
Wroufrht-tron  arch. 


Wrought-iron  pin  and  link  trapezoidal 

Wrought-lron  riveted  trapezoidal 

Wrought-iron  riveted  swing 

Wooden  Howe  truss,  railroad 

Wroiutht-iron  pin  and  link  trapezoidal,  railroad. 

Wrought-lron  riveted  bupezoldal,  railroad 

Wrought-lron  plate  girder,  railroad 

Wrought-iron  riveted  trapezoidal  railroad  lift. . 

Totals , , 
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Af»f»endix  C. 


REPORT 


OF  THE 


DIVISION  ENGINEER 


OF  THi-: 


Middle   Division 


FOR  THE 


Year  Knding  Skf>xembkr  30,  1891. 


APPENDIX    C. 


Syracuse,  N.  Y.,  October  1,  1891. 

Hon.  John  BociAUT,  Stat(^  Kiitjlneer  and  Surveyor : 

I  have  the  honor  to  submit  the  annual  report  of  the  middle 
division  for  the  fiscal  year  ending  September  30,  1891: 

Miles.  Totals. 

This  division  comprises  that  portion  of  the  Erie 
canal  lying  between  the  east  lines  of  Oneida 
county  and  the  south  lines  of  Wayne  county^  . .  97 .  02 
iVlso     the     following     unabandoned     lateral 
canals: 

Oswego  canal,  fix>m  Syracuse  to  Oswego 1:^7.78 

North  and  south  side-cuts  and  slips  at  Salina 2.02 

Hlijjs  at  LiveriMK)l,  Oswego  canal 0.25 

IJaldwinsville  side-cut 0.59 

Cayuga  and  8eneca  canal,  Montezimia  to  Cayuga 

and  Seneca  lakes 22 .  99 

Hlack  KivcM-  canal.  Home  to  Lyons  Falls 85.52 

Old  Oneida  Lake  canal,  lligginsville  to  fii-st  lock. .  1.05 
Chenango  canal  from  Ei'ie  canal  to  Fayette  street,     0.05 

Chemung  canal,  lake  level   2.53 

199 . 80 
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Black  river,  Lyons  to  Cart.hage 42 .  50 

Onondaga  outlet,  Onondaga  lake  to  Seneca  river. .  0.75 
Oneida  river.  Three  River  Point  to  Bit-wt^rton  and 

Oneida  lake 20.00 

Kenec^a  river  towing-path,  Mud  lock  to  Baldwins- 

ville    5.83 

S(»neca  river,   Baldwinsville  to  Jack's  Re<^fs  (not 

us(h1)    11 .75 

Ithaca  inlet,  Cayuga  lake  to  Ithaca 2.05 

Seneca  laliu*  outlet,  from  C-avuga  and  Seneca  canal 

to  Seneca  lake  0.17 

83.05 
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Navigable  Feeders. 

Miles.  Totals. 

Limestone  creek  feeder,  Erie  canal  to  Fayetteville,    0.83 
Butternut  creek  feeder,  Erie  canal  to  feeder  dam 

above  Duniap's  mills 1.67 

Camillufl  feeder,  Erie  canal  to  Camillus 1.04 

Delta  feeder,  foot  of  lock  No.  9,  Black  River  canal 

to  Delta. 1.40 

lUack  river  feeder,  Boonville  to  head  of  pond  at 

Forestport    11.29 

16.23 

Total   299.08 

Artificial  Feeders  —  Not  Navkiable. 

Miles 

Chenango  canal,  summit  level 5 .31 

Lelaud  pond  feeder 0 .31 

Mculisou  brook  feeder 2 .  99 

West  branch  feeder 5 . 8:3 

Bradley's  brook  feeder 0 .  67 

Hatch's  lake  finnier 0.23 

Kiugsl(»y  brook  feeder    1 .  87 

Oriskany  creek  feeder   0.53 

Moliawk  feebler  at  Rome   0 . 03 

Oneida   creejc  fiH?der   2.91 

( V)VvassaU)n  civek  feeder   0.40 

(^hitt(»naDjj:o  ci-eek  feeder   0 .28 

('az(»novia  lake  outlet  (inij)ix)ved)    0.51 

Tiougbiiioj^a   river  feeder 1 .  00 

l)e  Ruyter  resenoir  outlet   0 .  12 

Orville  feeder  (unnavigable  iK)rtion) 0 .  55 

OaiuilluH  feeder  (unnavigable  jwrtion)   0 .  65 

( *ai'peiit(^r  brook  feeder   0.18 

Skaneatel(*s  creek  feeder 0.09 

I'utnam  brook  feeder 0 .  20 

OnteriK)^  f(*iMler    0.18 

Owa^co  cn*ek  feeder  (including  859  feet  of  uxm  pipe)  ....  2.^.0 

LanBingkill  feeder   1 .  80 


\ 
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Miles. 

Sugar  river  feeder 0 .  14 

New  outlet  of  third  Bisby  lake 0 . 0() 

New  outlet  of  Ganadiagala  lake ' 0 .  10 

Total   29.10 

SouncKv^  OF  Watek  Stpply. 

The  canals  upon  this  division  are  supplied  with  water  fi-om  the 
foUowing-named  sources: 

Erie  Canal  —  Franlcfart  and  liinne  levels, 

(Three  and  three  hundred  and  tifty-stx  thousandthi*  mih^  of 
Frankfort  level  on  middle  division.  The  Rome  level,  lock  No.  4(> 
to  lock  No.  47      55.957  miles.) 

I  'ubu!  fet't 
per  iiiiuute 

Leland's  pond,  Madison  brook  reservoir,  Eaton  br(K)k 
reservoir,  Bmdley  bi-ook  ri^servoir,  Hatch's  lake,  Kiiij^s- 
ley  bix)ok  i^eservoii*  and  Oriskany  cre<*k,  f(H^d  thixHij^h 
the  Cheaiaiigo  wmal,  Oriskany  crt*ek  an<l  Onskaiiy 
creek  feeiler  into,  the  Konie  level,  six  miles  west  of  lock 
No.   4f) (>,0()0 

I^Fohawk  river,  BlacJi  river,  Forest|>ort  pond,  Wliite  lake 
rest^rvob',  (^hub  lake*,  Sand  lake,  tii-st,  second  and  thinl 
Bisby  lakt*s,  Woodliull  reservoir,  Twin  lakes,  South 
bi^anch  reservoir.  North  branch  i-eservou*  and  Oanaclia- 
gala  lake,  feed  through  the  Rome  fetxlei'  and  Black 
River  canal  into  the  Rome  level  at  RcHiie,  fourteen 
miles  west  of  lock  No.  4B 13,000 

Oneida  crec^k  enters  canal  thix>u{<h  ftn^er,  thii*ty  miles 

west  of  lock  No.  4()  1,000 

Oowiussalon  ci-ei^k  entera  canal  thn)iijch  tWKler,  tliirty-t>ne 

and  a  half  miles  west  of  lixjk  No.  4(5 200 

(^aztniovia  lake  reservoir  (for  100  days),  Ei-ievilh*  n^er- 
voir  (for  100  days),  and  Chittx^nango  creek  (»nter  camtl         ' 
thi'ough    Chittenango  cret^k    fe(*der,   forty-one  and    a 
half  miles  west  of  lock  No.  46 5,(i41 
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Cubic  feet 
per  minute. 

DeRujter  reservoir  (for  100  dajs),  enters  canal  through. 
Limestone  creek  (Fayetteville)  feeder,  fifty  miles  west 
of  lock  No.  46   3,891 

Limestone  creek  (natural  tlow)  enters  canal  thi-ough  Lime- 
stone creek  (Fayetteville)  feeder,  fifty  miles  west  of 
lock  No.  46 500 

Jamesville  resei'voir  (for  sixty  days)  enters  canal  through 

Orville  feeder,  fifty-two  miles  west  of  look  No.  46 2,000 

Butternut  creek  (natural  flow)  enters  camil  through 
Orville  feeder,  fifty-two  miles  west  of  lock  No.  46  ....  500 

Total    32,732 


Shoi1  level,  fix>m  lock  No.  47  to  No.  48  =  .188  of  a  mile; 
fed  from  Rome  level. 

Mile  level,  from  lock  No.  48  to  49  =  .714  of  a  mile;  fed 
fi'om  Konu*  level  through  short  level. 

Syracuse  level,  from  lock  No.  49  to  50  —  5.014  miles; 
fed  from  Rome  and  Joi'dan  levels. 

Jordan  level,  from  lock  No.  50  to  51  —  14.903  miles. 
OtiKiM)  lake  rt^seiToir  ft^ls  thinnigh  (yaniillus  fcHHler  into 

the  canal  four  miles  wi^st  of  lock  No.  50 5,146 

Nine-mile    crei»k    (natural    How),    fed    thi'ough    Camillas 

feeiler  into  canal,  four  miles  w<^  of  loi'k  No.  50 800 

(^arjKmtin*  biHjok  eatei^  (tanal  through  fewler,  ten  miles 

west  of  lock  No.  50 200 

Skaueatek»s  lake  reservoir  feeds  into  canal  at  Jordan,  thir- 
teen miles  wt*st  of  lock  No.  50  8,760 

Total 14,912 


Port  Byron  level,  from  lock  No.  51  to  52      7.793  miles ; 
from  Jordan  lev(4,  through  lock  No.  51. 

IMitnam  brook  f<HHler,  a.t.  \V(MHLsport 200 

()was(*-o  lake  rc^scTvoir,  through  feeder  at  lV>rt  Byron  . . .        4,033 

Total    4,233 
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Cubic  feet 
Tp6r  minute. 

Monteznma  level,  from  lock  No.  52  to  Wayne  county  = 
9.098  miles;  from  Port  Byron  level,  throu^  lock  No.  52 
and  from  Lake  Erie  4,000 

Oswego  Canal. 
Erie  canal  at  Syracuse   10,000 

Seneca  river   54,000 

Oneida  river 20,000 

Total  84,000 

Cayuga  and  Seneca  Canul. 
Seneca  lake  . , 18,000 

Erie  canal  at  Montezuma  4,000 

Total   22,000 

Summary  of  Water  Supply  Measured. 

Eri^  Corneal, 

Cubic  feet  per  minute. 

/ — '■■  \ 

Amoiuitfi.  Totals. 

Frankfort  and  Rome  levels 32,732 

Jordan  level   14,912 

Port  Byron  level  4,233 

51,877 

Oswego  Canal, 
From  Seneca  river  ...» 54,000 

Fix>m  Oneida  river 20,000 

74,000 

Cayuga  a/nd  Seneca  Canal, 
From  Seneca  lake  .. .  .* , 18,000 

18,000 


143,877 


Note. —  This  does  not  include  water  uaed  more  than  once. 
1891.  25 
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Black  River  Canal  and  River  Improvement. 


CANAL. 


White  Lake  reeervolr 

Chub  Lake  reservoir  (approximate) 

Sand  Lake  reservoir 

Woodhull  reservoir  (two  years  in  filling) 
First,   Second  and    Third  Bisby  la^es 

(approximate)   

Canachaj^la  lake  (approximate) 

North   Lake    reservoir    (can  fill    twk;e 

yearly)  

South  Lake  reservoir 

Twin  Lakes  reservoir  (approximate) 

Forestport  pond 

Mohawk  river,  through  Delta  feeder 

Pond  above  Lyon's  Fall  dam 


Elevation 
in  feet 

above  tide- 
water. 


1,599 


1,854 


1,831 
8,019 


Surface 

area  in 

acres. 


1,2M 


4S8 
518 


Average 
area  in 
acres. 


296 

200 

806 

1,118 


390 

372 
176 


Average 

depth 

in  feet. 


6 
4 

16 
18 

fi 

88 
26 

8 


Capacity 

in  cubic 

feet. 


64,468,800 

84.848,000 

199,94O,sO0 

876,601,440 

40,000,000 
56,766,800 

837,851,360 

4^1,812.300 

60,9K4,000 


River  Improvements, 


Forge  pond 

First  lake  of  the  Fulton  chain .... 
Second  lake  of  the  Fulton  chain . 
Third  lake  of  the  b^ilton  «*hain  . . 
Fourth  lake  of  the  Fulton  chain  . 
Fifth  lake  of  the  Fulton  chain. . . 
Sixth  lake  of  the  Fulton  chain. . . 
Seventh  lake  of  the  Fulton  chain 
Eighth  lake  of  the  Fulton  chain  . 

Black  river 

Moose  river 

Beaver  River  reservoir , 


1,691 
1,691 
1,691 
1,'91 
1,«91 
1,772 
1,773 

i,?re 


9 
109 
867 
809 


There  has  been  no  change  in  the  water  supply  during  the  fiscal  year. 

Navigation. 

AH  the  ciinals  of  this  division  were  closed  Novembor  30,  181)0, 
and  opened  May  5,  1891.  Wat<T  was  scarce  which  made  the  ftll- 
hi^  slow,  but  as  light  boats  conld  move  and  there  were  few  loaded 
ones,  tlie  real  delay  was  not  serious. 

The  following  disa.^ters  occnir^^d  during  the  year: 

October  28,  1890,  one  of  the  cables  broke  on  John  street  lift- 
bridge.  I'tica,  letting  down  a  coimter-weight  box  and  breaking 
about  fifteen  feet  of  flooring.  No  person  or  private  property  was 
injured.  The  delay  to  street  travel  was  six  hours^  to  navigation 
none. 

Octx)ber  31,  1890,  a  second  accident  hapi>ened  at  John  street 
lift-bridge.  After  the  brealdng  of  the  seven-eighth  indi  cable 
on  the  twenty-eighth  it  was  dcKi'idod  to  replace  all  tlie  cables 
with  one  inch.  The  old  grips  were  planted  out  to  fit  the  new 
cabh.^s,  but  were  made  too  large  so  they  failed  to  gi*ip  firmly. 
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consequently  the  cables  gradually  slipped  and  let  down  the 
panels  of  the  moveable  floor  in  succession.  The  needle-beams 
were  not  injured,  but  the  rest  of  the  moveable  floor  was  pi^ax^ti- 
cally  destroyed.    Navigation  was  delayed  forty-two  hours. 

December  6,  1890,  the  Amos  mill  at  Syracuse,  which  diuws 
water  over  a  si)illway  on  the  benne  side  of  the  canal,  shut  down 
witliout  notifying  the  superintendent,  consw^qnently  no  pi'ovision 
was  made  to  talse  care  of  the  water  and  the  level  was  flooded, 
running  over  the  banks  between  Wtfst  and  Geddes  streets.  The 
facts  were  discovered  and  the  water  stopped  in  time  to  prevent 
serious  injury  tx)  the  banks. 

May  15,  1891,  while  the  change-bridge  above  lock  No.  6,  on  the 
Cayuga  and  Seneca  canal  was  in  process  of  erection,  it  fell  into  th** 
ciinal,  injuring  the  bridge  somewhat  and  delaying  the  work,  but 
causing  no  other  damage  or  delay.  The  accident  was  caused  by 
attempting  to  erect  a  new  iron  bridge,  using  the  old  bridge  as 
false  work,  with  no  precaution  to  support  or  strengthen  it. 

June  28,  1891,  a  private  bridge  at  IVIillen's  cement  works,  near 
Warners,  fell  under  very  similar  circumstances  as  the  above.  One 
man  was  killed. 

July  20,  1891,  a  leak  started  at  the  west  end  of  Crane  br-iok 
aqueduct.  On  clearing  the  pit  of  water  it  was  found  that  holes 
had  worked  through  under  the  west  abutment,  between  the  foundar 
tion  timbers.  The  water  had  probably  been  a  long  time  gradually 
cutting  its  way  through,  and  when  it  finally  broke  through  the 
puddle  in  rear  of  the  abutment,  it  formed  a  current  which  could 
not  be  stopped  by  tihe  usiual  expedients  adopted  do  prevent 
drawing  the  water  from  the  prism.  There  was  no  breach 
through  the  banks  and  conseqnently  no  damage  except  to  the 
bottom  of  the  prism,  and  perhaps  a  slight  additional  undermining 
of  the  foundation,  which  had  settled  bodily  about  two  inches, 
not  iH^aking  the  masoiiry.  The  surface  of  Crane  brook,  even  at 
low  water,  stands  a  trifle  above  the  bottom  of  the  floor  stringers 
of  the  aqueduct,  consequently  it  was  necessary  to  build  coffer-dams 
in  the  brook,  above  and  below  the  structure,  as  well  as  in  the 
canal  east  of  the  same,  and  pump  out  to  the  fonndation.  This 
made  the  repair  a  long,  tedious  matter,  though  the  actual  repair  of 
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tiie  break  was  quickly  done  after  the  water  was  removed.  Tte 
water  in  the  pit,  which  had  fonned  in  the  rear  of  the  abutment 
could  not  all  be  pumped  out^  there  being  about  three  feet  in 
depth  when  th.e  pumps  were  dry.  Concrete  mixed  very  dry  and 
put  in  bags  was  carefully  placed  and  rammed  solid.  The  first 
being  so  disposed  as  to  stop  the  holes  through  the  foundation,  with 
a  second,  and  in  some  places,  a  third  course  above  them.  The 
sx>ace  above  the  concrete  was  then  thwoughly  puddled  with  clay  and 
gravel  to  canal  bottom.  Loose  stone  was  also  ramtned  back 
between  the  foundation  timbers  from  the  front  of  the  wall.  The 
detention  was  nine  days,  part  of  which  was  caused  "by  the  fact 
that  about  the  same  time  a  Berious  break  o<icurTed  at  Flat  Stone 
creek  aqueduct^  on  the  eastern  division,  which  would  require  a 
much  longer  time  to  repair.  CJonsequently  it  was  deemed  inad- 
visable to  push  the  work  at  night,  when  the  work  could  not  be 
as  well  performed  as  by  daylight. 

August  10,  1891,  a  break  was  reported  at  Butt^nut  aqueduct, 
but  on  examination  it  was  found  to  be  a  trifling  matter  and  was 
easily  remedied.  The  original  floor  timbers  apx>ear  to  have  been 
deeper  than  those  now  used,  so  thfit  a  hole  was  left  on  top  of 
the  floor  timber,  and  between  it  and  the  masonry,  at  the  #est 
berme  corner.  The  filling  with  which  this  hole  had  been 
stopped  —  probably  iK)or  concrete  —  had  gradually  worked  out.  A 
stream  about  six  by  ten  inches  flowed  through  the  hole  under  a 
seven-foot  head.  There  was  no  damage  except  the  mere  loss  of 
wiater,  which  was  soon  stopped  T^y  replugging  tlie  hole.  It 
should  be  thoroughly  repaired. 

No  other  disasters  of  note  have  occurred  or  any  detention  to 
navigation  than  as  above  noted. 

Watkh  SrpPLY. 

This  season  having  been,  especially  in  the  early  part,  rather  dry, 
great  care  has  been  necessary  to  husband  the  water,  and  at  times 
there  has  been  barely  sufficient  to  keep  boats  moving,  though  I 
have  heard  of  no  actual  detention  occurring.  This  fact  gives 
additional  force  to  the  remarks  in  previous  reports  on  the  necessity 
for  additional  sources  of  supply  and  additional  storage  reservoirs. 
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A  further  argument  is  found  in  the  discovery  of  a  partial  failure 
of  the  pipes  in  DeRuyter  reservoir,  which  rendered  it  necessary  to 
draw  the  water  from  it  toward  the  close  of  the  season*  Had  tljis 
"been  discovered  earlier  it  would  have  seriously  reduced  the  available 
supply,  and  may  still  do  so  if  the  usual  fall  rains  should  be  light, 
and,  consequently,  other  reservoirs  run  low.  The  same  condition 
is  to  be  expected  at  other  reservoirs,  notably  at  Eaton,  where  the 
gates  show  signs  of  failing,  and  at  Elngsley  brook,  where  the 
bri^e  abutments  which  form  the  support  to  the  bulkhead  must 
soon  be  replaced,  which  will  require  the  drawing  of  about  half  the 
water. 

The  failure  to  appropriate  the  necessary  funds  to  complete  the 
Forestport  dam  and  reservoir  but  emphasizes  these  remarks. 
Even  if  the  appropriation  is  made  in  the  coming  winter  there  will 
be  a  delay  of  more  than  a  year,  as  in  addition  to  the  time  lost  by 
'the  forced  abandonment  of  the  work  and  consequent  closing  of 
the  contract,  a  considerable  delay  must  attend  the  i^letting  of  the 
work.  As  the  case  now  stands  everything  at  the  Forestport  dam 
is  practically  completed,  except  the  part  which  holds  back  the 
water.  The  money  so  far  expended  is  a  total  loss  until  the  dam  is 
completed.  An  additional  appropriation  should  be  made  to  com- 
plete the  dam  and  also  to  clear  the,  reservoir  and  build  the  roods 
crossing  it,  the  present  appropriation  for  the  latter  having  proved 
insufficient  to  induce  contractors  to  even  bid  for  the  clearing 
alone. 

The  completion  of  this  reservoir,  the  improvement  of  the  Port 
Byron  feeder  and  the  enlargement  of  the  fedder  leading  from 
Kingsley  brook  reservoir,  aa  recommended  in  the  reports  of  the 
two  previous  years,  is  earnestly  urged. 

I  also  renew  the  previous  recommendations  to  raise  the  Bradley 
brook  reservoir  dam  and  build  new  spUlway  and  overf tills;  to 
repair  and  rean'ange  valves,  etc.,  at  Eaton  reservoir;  to  extend 
the  pii)es  and  rebuild  the  bridge  abutments  and  bulkhead  at 
Kingsley  brook  reservoir;  to  protect  the  foot  of  Jamesville  dam 
and  make  new  channel  for  waste  water;  and  to  enlarge  valves  in 
guard-locks  on  the  Oswego  canal.  I  refer  to  report  of  last  year 
for  particulars. 
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The  necessity  for  raising  the  spillways  at  the  Amos  and  Haskins 
nulls  is  confirmed  by  the  fact  noted  nnder  the  head  of  disasters, 
which  shows  conclusively  that  special  feeding  to  supply  the  mills 
is  regularly  practiced  and  becomes  dangerous  when  the  mills  are 
stoi)ped  without  notice.  This  special  feeding  is  now  required  to 
keep  the  water  at  standard  height  and  can  only  be  stopped  by  so 
constructing  these  spillways  that  they  can  take  only  the  real 
surplus. 

I  renew  my  former  recommendations  to  raise  them  to  seven 
feet  above  canal  bottom. 

Machinery  for  Hauling  Boats  into  Looks. 

The  utility  of  this  device  having  been  thordughly  established, 
I  advise  that  it  be  placed  on  all  locks  having  only  the  standard 
depth  of  water  on  miter-sills  and  standard  width  of  chamber, 
except  in  cases  of  locks  to  be  built  or  lengthened.  A  year  should 
be  allowed  in  such  cases  for  thorough  settlement  of  the  fresh 

embankments. 

Improvement  of  Channel. 

Some  bottoming  out  was  done  in  the  spring  on  the  Erie  canal, 
mainly  on  the  tow-path  side.  On  the  other  canals  only  ordinary 
cleaning  out  was  done  so  their  condition  remains  as  before  if  not 
worse. 

On  these  canals  it  is  urgent  that  this  improvement  sftiould  be 
made,  as  well  as  the  raising  and  strengthening  of  low  and  weak 
banks  and  the  protection  of  the  Black  River  canal  from  extensive 
deposits  of  shale  which  accompany  every  heavy  rain  and  seriously 
interfere  with  navigation.  As  stated  in  former  reports,  I  believe 
tliese  dey»osits  cnu  best  be  controlled  by  receivt*r  dams  of  loos<^ 
stone  and  brush  which  need  be  only  made  sufficiently  tight  to  stop 
the  debris.  These  receivers  can  be  cleaned  out  at  convenience, 
and  in  many  canes  tho  matonal  used  to  advantage  on  the  tow- 
path  and  adjacent  roads.  A  si)ecial  uppropriatlon  should  be 
made  for  this  purpose. 

On  the  Erie  canal  no  thoT'ongh  iniprovoment  of  the  prism  can 
be  made  without  removing  tlie  old  wall  benches  and  substituting 
full  doptti  slope  wall.    This  is  especially  the  case  on  the  Jordan 
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level  where  the  natural  material  is  geneiully  a  ©oft  marl  which 
gives  no  supxKjrt  to  the  foot  of  the  wall.  In  the  original  construc.- 
tion  an  attempt  was  made  to  remedy  the  difficulty  by  removing 
the  marl  under  and  in  front  of  the  wsll  and  replacing  it  (to  form 
the  bench)  with  gravel  and  clay,  but  experience  shows  this  to  be 
ineffectual.  Tn  constiucting  the  full  deptli  slope  wall,  a  system  of 
sheet  piling,  with  liberal  use  of  brnsh  and  stone  at  bad  sloughing 
places  has  proved  effective.  There  arc  about  ten  miles  of  this 
old  bench  wall  on  the  Rome,  Syracuse  and  Jordan  levels. 

On  the  Oswego  canal  the  bottom  ha^s  become  filled  to  a  depth 
of  from  six  inches  to  a  foot,  on  nearly  all  the  "canal"  levels,  ren- 
dering it  necessary  to  carrj'  the  water  above  standard  height. 

This  reduces  clearance  under  bridges  and  relative  height  of 
banks,  which  increases  the  danger  of  collision  of  light  boats  with 
the  bridges,  and  flooding  the  banks,  both  by  swells  from  steamers 
and  excessive  feeding.  The  canal  is  navigated  quite  extensively 
by  fast  pleasure  yachts  j)assing  to  and  from  Lake  Ontario,  as  well 
as  by  numerous  excursion  boats,  so  the  danger  from  swells  is 
gi'eater,  aside  from  the  condition  of  the  prism,  than  on  other 
canals,  making  the  improveniient  more  impenitive.  A  Especial 
appropriation  should  be  made  for  this  purpose. 

A  further  and,  in  my  oinnion,  very  desirable  improvement  to 
the  channel  could  be  made  by  deepening  the  canal  one  foot  by 
taking  out  the  bottom  at  all  points  where  it  would  not  interfere 
with  structures,  leaving  a  bench  at  the  foot  of  8loi>e  walls  to  pro- 
tect them  from  undermining.  This  could  be  done  at  small  co«t 
considering  the  benefits  obtained.  The  additional  foot  of  water- 
way imder  the  boats  would  facilitate  towing  and  conse(|uently 
increase  the  speed  with  the  expenditure  of  the  same  force. 


Structures. 

On  the  Erie  canal  and  its  feeders,  all  the  aqueducts  need 
pointing  and  seven  need  extensive  repairs.  Fifteen  bridges  and 
ten  bulkheads  or  waste-weirs  need  rebuilding.  Sixteen  culverts 
need  rebuilding  or  extensive  repairs.  The  other  structures  are 
generally  in  good  condition. 
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On  thfi  Oswego  canal  and  its  side-cuts,  two  bridges,  two  bulk- 
heads, half  of  one  culvert  and  two  dams  should  be  rebuilt.  A 
few  other  stnictures  need  extensive  repairs.  The  rest  are  gen- 
erally  in   good   condition. 

On  the  Cayuga  and  Seneca  oanal  the  etracturee  are  generaJly 
good,  though  a  few  bridges  and  dam0  need  quite  extensive 
repairs. 

On  the  Black  River  canal  two  aqueducts  need  new  trunks  and 
one  needs  a  new  masonry  piw.  A  few  small  bridge®  should  be 
rebuUt  on  the  main  line  and  feeders.  The  wooden  swing  and 
fixed  bridges  on  the  river  improvement  should  be  rebuilt  with 
iron.  Twenty-two  locks  should  be  rebuilt  and  fifteen  need  exten- 
sive  repairs.  Other  structures  are  in  fair  condition.  The  neg- 
lect last  winter  to  appropriate  money  to  improve  this  canal  has 
increased  the  liability  of  failure  in  some  of  these  locks  by  adding 
another  year's  decay  to  the  already  weakened  walls.  Some*  , 
repairs  to  foundations  have  been  made  with  the  fund  for  mainte- 
nance and  operation,  but  the  amount  allotted  to  the  Black  River 
canal  is  barely  adequate  for  the  operating  expenses  and  ordin;i>ry 
repairs.  The  extensive  repairs  necessary  to  preserve  the  canal 
must  be  specially  pro\dded  for. 

The  former  rate  of  rebuilding  locks  did  not  even  approximately 
keep  pace  with  the  decay,  and  the  money  is  therefore  wasted,  unless 
the  number  rebuilt  each  winter  is  largely  increased.  I  made  a 
careful  inspection  of  this  canal  in  August^  1890,  and  found,  out 
of  109  locks,  twelve  should  be  rebuilt  at  once,  as  they  could  hardly 
run  through  that  season;  eight  should  be  rebuilt  soon,  but  would 
probably  run  through  another  season.  In  forty-five  locks  the 
alignment  was  fair  to  good,  and  the  stone  bad  to  fair,  and  several 
othei's  had  bad  foundations,  thou^li  the  alignment  and  stone  were* 
good.  The  foundations  of  the  others  were  presumably  good, 
though  I  coidd  hot  examine  them  Avhile  the  water  was  in  the 
canal. 

The  condition  is  rapidly  growing  worse,  and  unless  a  liberal 
appropriation  is  made,  this  canal  must  be  closed  except  as  a 
feeder,  and  probably  would  not  last  many  years  as  a  feeder  without 
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extenfiive  repadrs.  The  life  of  the  Erie  canal  depends  cm  keeping 
the  Black  Biver  canal  in  ftrBt-claes  condition  as  a  feeder,  which, 
I  believe,  is  only  x>()^^I^  ^J  keeping  it  open  as  a  navigable  canal. 
It  seems  folly  to  sx>end  large  sums  in  imx)roying  the  Erie  canal 
and  building  reservoirs  on  the  Black  river  waters,  unless  the 
conduit  which  carries  those  waters  to  ihe  Erie  is  preserved*  It  is 
true  only  a  short  section  of  the  Black  Biver  canal  is  necessary 
to  convey  this  water  to  the  Mohawk  or  its  tributaries^  and  tluongh 
them  to  the  Erie  canal  at  Borne;  but  the  losses  from  various 
causes  would  be  much  greater,  and  no  reduction  of  the  feed- 
water  can  be  permitted  without  detriment  to  the  Erie  canal. 
Feeding  through  the  canal  also  relieves  the  Borne  feeder  which  is 
insufficient  to  furnish  the  full  supply,  the  surplus  above  its 
capacity  being  wasted  over  the  dam.  Its  capacity  could  be 
increased  by  raising  the  dam,  but  this  would  involve  heavy  dam- 
ages to  property  lying  along  the  river.  The  traffic  over  the 
Black  Biver  canal  is  considerable.  The  {xrpduction  and  tran- 
sportation of  the  material  for  this  traffic  furnishes  a  livelihood  to 
a  large  number  of  people  and  the  employment  of  a  large  amount 
of  capital,  whidi  would  be  practically  destroyed  by  its  abandon- 
ment as  a  navigable  canal,  even  if  preserved  as  a  feeder. 

I  append  a  table  showing  the  general  condition  of  the  locks 
on  this  canal  corrected  to  date  of  this  report: 

Tabular  Statement  of  the  Condition   op  Locks  om  the  Black 
River  Canal  and  Black  River  Improvement. 

Note — Id  ^radiDg  the  quality  of  the  stone,  I  have  borne  in  mind  the  general  condition  of  the 
Black  River  canal  only.  The  stone  south  of  Boonville  (lock  No.  71),  would  wiUi  few  exceptions, 
be  properly  classed  as  poor  or  bad,  and  are  only  fit  for  backing. 

Those  marked  *  will  probably  not  last  another  season;  those  {  will  probably  last  one  or  two 
years. 

Gkkeral  Condition. 

Stone 
Number.  REMARKS.  Alignment.  (quaUty). 

1  Rebuilt  1890-91 Good. Good. 

2  Bad  fonndation Good Good. 

*3    Bebuild  soon  Fair Good. 

4     Good Good. 

5     Good Good. 

6     Good Good. 

§7    Bebuild  soon  Bad Bad. 

8    Rebuilt  in  1887-88 Good. Good. 

1891.  26 
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Qkneral  CONDinOM.  , 
stone 

Number.  REMARKS.                                  AUgnment.  (quality). 

9    Bad  fonndatlan QoodL Bad. 

10    Good. Bad. 

11     Fair. Bad. 

12  BebuUt  in  1889-90 Good. Good. 

•13    Bebnild  at  once V^pybad...  Bad. 

14    Bad  foimdation Good Bad. 

16     Fair Bad. 

16     ^ Fair. Poor. 

17  Bad  foundation Good. Poor. 

•18    Bebnild  at  once Bad Bad. 

19     Good Poor. 

20  Bad  foundation Good. Very  bad. 

21  Bad  foundation Good. Bad. 

22  Bad  foundation Good Bad. 

23  Poor  foundation Fair. Bad. 

24  Bad  foundation Fair. Fair. 

25  Bad  foundation Good Bad. 

26  Bad  foundation Good. Very  bad. 

27  Bad  foundation Fair. Poor. 

§28    Eebuild  soon Fair. Bad. 

29     Good. Fair. 

30  Poor  foundation *..  Good Fair. 

31     Good. Fair. 

§32    Rebuild  soon   Fair Very  bad. 

*33    Bebuild  at  once Bad. Very  bad. 

§34    Bebuild  soon Poor Very  bad. 

§35    Bebuild  soon Poor Very  bad. 

36     Fair Bad. 

*37    Bebuild  at  once Bad. Very' bad. 

38     Fair Fair. 

*39    Rebuild  at  once Fair Very  bad. 

*40  Rebuild  at  once;  40,  41,  42 

and  43,  combined Bad. Very  bad. 

41     Good. Fair. 

42     Good. Fair. 

•43    Bebuild  at  once  Bad. Fair. 

44  44-46  combined Fair ...  Poor. 

45     Fair Fair. 

46     Fair Poor. 

§47    Rebuild  soon Poor Poor. 

48  Rebuilt  in  1887-8 Good. Good. 

49    Fair Poor. 

60    Good. Eair. 
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^  Qbmbui.  OoNunoK. 
*                                                                        Stone 

Number.                       REMARKS.  Aliicnment.  (quality). 

§51    Bebuild  soon Bad. Poop. 

§52    Rebuild  soon Fair Very  bad- 

53     Pair Poor. 

§54    Rebuild  soon   Bad. Fair. 

•55    Rebuild  at  once Bad. Poop. 

56     Good. PoOT. 

57 Gk)od. Poop. 

•58    Rebuild  at  once  Poop Faip. 

•59    Rebuild  at  once  Bad. Fair. 

60  Rebuilt  in  1888-89;  58,  59 

and  60  are  oombiued. .  Gk>od. •  Qood. 

61     Poop Bad. 

62     Fair Faip. 

63     Fair Poor. 

64     Fair Bad. 

65     Poop Poop. 

66     Fair Poop. 

67     Good.......  Faip. 

68     Faip Faip. 

69     Qood Poop. 

70     Good. Faip. 

71-75     Good.......  Good. 

•76    Upper  of  4  combined;  set- 
tled  badly;    rebuild   at 

once    Bad. GKx)d. 

77-86     Good Good. 

87  Bad    foundation;    87,    88, 

89,  90,  combined Good.. , . . . .  Good. 

88     Good. Good. 

89  Hole  in  bottom Good Good. 

90-109     Good Good. 

Otter 
creek*    Rebuild  at  once  from  low 

water-line    Good Tbnbep 

very  bad. 

Bush's Good. Good. 

Wall8  and  Banks. 

9 

The  usual  ordinary  repairs  hjive  boon  made  to  walls  and  dock- 
in<c.  Some  work  has  been  done, in  striMigrthening  the  banks  and 
raising  low  places,  T»ut  not  mucli  more  than  is  necessary  to  pre- 
serve existing  conditions. 
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The  condition  of  banks  on  the  Oswego,  «and  otlier  lateral  c-anals 
remains  praotically  as  befbre.  The  qnestion  of  TemoTlng  bench 
walls  on  the  Erie  hiis  been  treated  under  the  head  of  **Iuipro\(v 
nient  of  Channel,"  as  that  seems  the  most  natural  connection. 

On  the  Erie  canal,  the  vertical  walls  ftom  the  east  end  of  the 
division  nearly  to  the  center  of  the  city  of  IHica  are  in  a  very  bad 
condition,  as  is  the  case  at  numerous  other  places  along  tlie  whoU* 
length  of  the  division.  The  upper  part  of  the  slope  wall  on  ihe 
benne  side  is  generally  in  bad  condition,  having  been  wjished  out 
by  sAvells  until  it  affords  no  protection  to  the  banks. 

On  the  Oswego  canal,  the  river  wall  forming  the  berme  bank 
of  the  canal  between  Locks  Noe.  17  and  18,  is  in  very  bad  con- 
dition. An  appropriation  was  made  by  chapter  226,  Laws  of 
1891,  to  complete  the  reinforcement  of  this  wall,  but  nothing  has 
been  done.  The  law  is  so  drawn  as  to  place  the  matter  entin^ly 
in  the  hands  of  the  Superintendent  of  I^ublic  Works. 

As  reported  last  year,  at  lock  No.  13,  Oswego  canal,  the  high 
bank  sloughs  off  during  the  spring  thaws  and  heavy  rains  at  all 
seasons.  The  mat/mal  covers  the  towing  path  and  at  times 
runs  into  the  lock  chamber,  causing  serious  embaiTassment  and 
delay  to  navigation.  A  dry  retaining  wall  should  be  built  at  the 
rear  of  the  tow-path  to  i-emedy  this  diflQculty. 

Ditching  and  Draining. 

Small  apjMwpriations  have  been  made  for  constructing  and 
reopening  the  drainage  ditches  along  the  foot  of  slopes  to  pi^event 
damages  and  claims  thei*efor,  which  have  heretofore  proved  so 
expensive  to  the  State.  These  appropriations  being  insuflficient 
for  the  entire  work  of  tliis  chai'acter,  have  been  expended  only 
where  the  liability  of  the  State  has  been  established  by  awards 
of  damages,  and  only  in  the  most  importtint  of  these  cases.  An 
appropriation  should  be  made  next  y<^ar,  and  annually  there- 
after, suflflcient  to  construct  iind  keep  open  these  ditches  ,in  all 
phice?  where,  in  the  judgment  of  the  State  Engineer  and  Surveyor 
and  Superintendent  of  Public  Works,  they  are  necessaiy. 

Serious  trouble  frequently  arises  from  the  unsanitary  condition 
of  the  old  canal,  which,  in  most  cases  on  this  division,  fonns 
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stagnant  poohk  A  snfficient  appropriation  should  be  made  to  pro- 
vide ample  oatJet  and  drainage  of  these  ponds,  and  autliorit;*' 
given  for  the  proper  maintenance  of  the  necessary  ditches  or 
oth^  means  of  securing  this  results 

Record  of  Bridges  and  Levels. 

We  have  a  good  record  of  the  geneml  gi-oiiiid  plan  dimensions 
of  bridges,  but  I  think  a  detail  record  of  the  measurements  of  all 
members  is  advisable. 

That  made  in  1878  was  found  of  great  value  in  saving  special 
journeys  when  repairs  were  needed  or  questions  of  strength,  etc., 
arose,  but  it  is  now  practically  obsolete. 

The  bench-marks  on  the  Erie  were  perfected  last  year  and  those 
on  the  lateral  canals  are  now  in  progress. 

Special  Surveys. 
The  flow  line  of  the  Beaver  River  reservoir  has  been  completed 
and  maps  made,  both  for  use  of  Board  of  Claims  and  to  file  for 

reference. 

The  location  of  "blue  line''  and  determination  of  outline  and 
capacity  of  reservoir  remains  as  before,  no  provision  having 
been  made  for  the  necessary  surveys.  The  uncertainty  of  the  loca- 
tion of  the  "blue  line"  or  boundary  of  State  lands  caiLses  great 
inconvenience,  and  I  have  no  doubt,  leads  to  frequent  encroach- 
ments. It  Is  practically  impossible  at  many  points  to  determine 
the  true  location,  and  in  some  cases  in  the  cities  of  Utica  and 
Syracuse  especially,  nothing  better  can  be  done  than  to  scale  it 
from  our  map,  on  the  scale  of  two  chains  to  one  inch,  thus  embody- 
ing the  errors  due  to  small  scale  and  imperfect  drawing  and  trac- 
ing. An  appropriation  should  be  made  for  this  purpose  and  the 
line  accurately  determined  and  marked  either  with  monuments  or 
references  to  fixed  structures.  The  accurate  determination  of  the 
storage  capacity  and  location  of  reservoirs  "would  be  of  great 
assistance  in  regulating  the  supply  of  water  during  dry  seasons 
when  it  is  necessary  to  use  the  utmost  economy  in  feeding  the 
canal.    A  special  appropriation  should  be  made  for  this  purpose. 

Recommendations  for  the  continuance  of  uncompleted  work, 
where  appropriations  have  been  exhausted  or  are  InsnlBoient  will 
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be  found  under  the  appropriate  heading  of  the  chapter  under 

which  the  work  has  been  done  and  for  new  work  under  "  Repairs 

Needed.*' 

APPROPRIATIONS  OF  1S88. 

Chemung  Canal. 
Chapter  416, 

Constructing  a  basin  at  Havana  and  reopening  the  Seneca 
Lake  level. 

The  work  has  been  completed  to  the  extent  of  the  appropriation 
and  final  accounts  rendered.  The  work  done  comprises  jx  swing- 
bridge  at  Watkins;  the  piling,  embankment  and  part  of  the 
excavation  of  the  basin  at  Havana;  the  construction  of  a  new 
channel  for  Catharine  creek  at  Havana,  which  was  found  neces- 
sary to  prevent  the  filling  of  the  canal  at  that  point  as  fast  as  the 
material  was  removed;  and  dredging  a  portion  of  the  lake  level. 
This  latter  item  is  of  no  permanent  value  as  it  was  done  befon^ 
the  correction  of  the  creek  channel,  and  the  cut  dredged  has 
nearly  filled  up.  T^he  work  is  in  such  condition  now  to  be  of  little 
practical  use,  but  so  as  to  make  it  practicable  to  complete  and 
maintain  a  good  channel  from  the  lake  to  Havana  basin.  An 
additional  appropriation  should  be  made  for  the  completion  of  the 
work  and  repairing  the  piers,  etc.,  at  the  entrance  to  the  canal. 

APPROPRIATIONS  FOR  1889. 

Ekib  Canal. 
Chapter  568. 

Deepening  the  canal  to  standard  depth. 
The  balance  of  the  appropriation  has  been  judiciously  expended 
by  the  Superintendent  of  Public  Works. 

Choptsr  570. 

Raising  and  widening  abutments  of  West  Genesee  street 
bridge,   Syracuse. 

Nothing  has  been  done,  as  no  plan  for  the  railroad  conn(H*tion8 
which  rendered  this  work  nece«ssary  were  perfected.  The  appit)- 
priation  has  lapsed. 
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OswKGo  Canal. 
Chapter  151. 

Bepairing  8tate  dam  at  Baldwinsyille. 

The  unusual  high  water,  which  continued  during  the  whole 
period  of  the  ayailabilily  of  the  appropriation  has  prevented  any 
repairs  being  made  and  the  appropriation  has  lapsed. 

This  dam  is  in  wretehc^d  condition.  The  last  extensive  repairs 
were  made  in  1882,  when  both  ends  were  repaired,  but  the  central 
])ortion  was  not.  During  lai<t  summer  sevend  l.upge  leaks  have 
occuired  at  diflfei-ent  points,  showing  that  the  whole  structure 
is  decayed,  so  much  so  tliat  I  am  doubtful  if  any  repairs  can  be 

nmde  to  advantage.    It  should  be  rebuilt  from  the  foundation. 

« 

Both  the  law  and  the  principles  of  bu<?im^ss  require  it  to  be  of 
stone  when  rebuilt.  An  approi)riation  for  that  purpose  should  be 
made  during  the  coming  session  of  the  Tjcgislature. 

Chapter  568. 

Deepening  the  channel  to  standard  deptli.  Nothing  done 
except  ordinary  cleaning. 

Deepening  the  Oneida  river  improvement.  The  woik  has  been 
completed  to  the  extent  of  the  appropriation  and  a  final  account 

rendered. 

Cayuga  and  Seneca  Canal. 

Chapter  150. 

Repairing  second  level  and  State  ditch  at  Seneca  Falls. 

Nothing  has  been  done  under  this  act  and  the  appropriation 
has  lapsed.  The  ditch  was  cleaned  out  by  the  Superintendent 
of  Public  Works  from  other  funds. 

Black  River  Canal. 
Chapter  274. 
Reservoir  above  Forestport  pond. 

The  bulkhead  and  masonry  abutment-s  for  dam  are  completed. 
The  embankments  connecting  the  masonry  with  the  shores  are 
practically  done  except  that  the  one  leading  from  the  bulkhead 
will  luive  to  be  raised  with  lining  and  faced  with  slope  wall. 
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The  chantiels  leading  to  and  from  the  bulkhead  are  three-fourths 
excavated  and  suflBcient  slope  and  vertical  wall  constructed  to 
protect  the  work.  The  appropriation  m  exhausted  and  work 
stopped.    The  final  account  is  nearly  completed. 

Chapter  568. 
Greneral    improvement    Eebuilding    Lock  No.   12.    The  final 
account  for  this  work  exceeded  the  appropriation,  so  an  amended 
account  to  the  extent  of  appropriation  was  made  in  October,  1890. 

Miscellaneous.  ^ 

Chapter  155. 
Bepairing    State    embankment  ,at    Sherburne    (Mad    Brook). 
Nothing  done.    Appropriation  lapsed. 

Chapter  204. 

Improving  h^rrbor  at  foot  of  Canadaigua  lake. 

The  work  was  completed  to  the  extent  of  the  appropriation 
previous  to  September  30,  1890.  A  final  account  has  since  been 
rendered. 

About  300  lineal  feet  of  the  lake  end  of  breakwater  remains 
to  be  filled  with  stone  in  order  to  complete  the  work.  For  th(i 
security  of  the  w^ork  an  appropriation  should  be  made  to  com- 
plete it 

The  following  are  placed  solely  in  charge  of  the  Superintendent 

of  Public  Works: 

ClmpUr  166. 

Fishway  on  dam  across  Chittenango  creek,  near  Bridgeport. 
Nothing  done.    Appropriation  has  lapsed. 

Chapter  436. 

Kepaiiing  highway  near  Castorland,  Lewis  county.  The 
appropriation  has  been  expended. 

Chapter  570. 
Bepairing  road  crossings  on  the  abandoned  Oneida  Lake  canal. 
Nothing  done. 


>* 
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APPEOPEIATIONS  OF  1890. 

Erie  Oanal. 
Chapter  81. 
Stone  culvert  over  old  Erie  canal  at  South  James  street  in  the 
city  of  Rome. 

Contract  canceled  and  final  account  rendered^  An  appropriation 
should  be  made  to  build  a  bridge  at  this  point  as  recommended  in 

last  year's  report:, 

Chapter  1P>8. 

Lengthening  locks.  Lock  No.  46  to  be  lengthened  at  the  head 
on  the  towpath  side.  Let  July  8, 1890.  The  work  has  been  satis- 
factorily completed  and  final  account  rendered.  This  completes 
the  lengthening  of  one  tier  of  locks  on  the  middle  division. 

Chapter  338. 
Reapppopriation   of   certain    unexpended  balancesu    Schuyler 
street  bridge,  TJtica.     Nothing  done  under  this  chapter.    It  is 
superseded  by  chapter  69  of  1891,  which  see. 

Chapter  385. 
To  improve  the  sanitary  condition  of  the  abandoned  old  Erie 
canal  in  the  city  of  Rome.  The  improvement  of  Wood  creek  as 
the  preliminary  to  the  improvement  of  the  old  canal  has  been 
made  by  the  Superintendent  of  Public  Works,  who  with  the  board 
of  health,  of  the  city  of  Rome,  has  charge  of  the  work. 

Oswego  Canal. 

Chapter  168. 

Lengthening  locks.    Lock  No.  8  to  be  lengthened  at  the  foot 

and  lock  No.  12  to  be  lengthened  at  the  head,  were  let  July  8, 

1890.    Both  have  been  satisfactorily  completed  and  final  accounts 

rendered. 

Cayuga  and   Seneca  Canal. 

Chapter  168. 
Improvement  of  the  Cayuga  and  Seneca  canal.    Nothing  done. 
I  would  renew  my  recommendation  of  last  year,  to  build  a  sub- 
merged dam,  with  waste-gates  on  top,  extending  the  whole  length, 
1891.  27 
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in  place  of  the  preBent  loose-stone  dam  at  Demont's,  about  one  and 
one-fourth  miles  west  of  look  No.  8. 

^Black  River  Canal. 
Chapter  168. 
Improvement  of  the  Black  River  canal.  The  partial  rebuiWin^ 
of  lock  No.  1  was  let  July  8, 1890.  On  tearing  down  the  old  wallH 
it  was  found  the  more  extensive  repairs  were  ne<*ded  for  which  the 
appropHation  was  insuflficient.  It  was  therefore  supplemented 
with  an  additional  appropriation  by  chapter  148  of  1891.  It  was 
discovered  that  nearlv  the  whole  foundation  was  undermined  and 
the  puddle  under  and  between  the  timbers  washed  out,  producinj? 
a  settlement  of  the  wall  for  about  half  the  length  of  the  chamber 
at  the  lower  end.  The  timbers  were  taken  up  as  far  as  the  wall 
had  settled,  concrete  placed  under  and  between  them  after  they 
were  replaced.  Above  this  the  wall  was  apparently  in  place  and 
the  timbers  of  proper  height,  though  the  puddling  was  mostly 
gone.  Concrete  was. rammed  into  the  vacant  spaces  and  the 
whole  made  thoroughly  secure,  after  which  the-  foundation  was 
replanked  and  lined  and  the  walls  were  relaid.  The  work  was 
completed  in  a  satisfactory  manner  and  a  final  account  has  been 
rendered. 

Miscellaneous. 

Chapter  296. 

Surveys  for  the  Board  of  Claims.  Under  this  act,  the  survey 
of  the  Beaver  river  reservoir  has  been  continued;  amount  expended 
f487.42.  Also  f 652.88  haw  been  expended  on  miscellaneous  work 
as  follows:    Erie  canal,  |372.58;  Oswego  canal,  |280.30. 

APPROPRIATIONS  OF  1891. 

Ekie  Caxal. 

Chapter  69. 

Swing-bridge  near  Schuyler  street,  Utica^  over  the  Erie  canal. 
Separate  contracts  were  let  on  August  19,  1891,  for  the  substruc- 
ture and  supeiTstructure.  No  work  has  been  done  to  my  knowl- 
edge. 
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Chapter  241. 

Building  of  ddewalkB  to  be  attacked  to  a  bridge  crossing  the 
Erie  canal  at  Depuyster  street  in  tiie  city  of  Roma  The  wock 
was  let  July  20,  1891.    No  work  has  been  done  to  my  knowledge. 

Chapter  302. 

Surveys  for  Board  of  Qaims.  Under  this  act  the  survey  of  the 
Beaver  river  reservoir  has  been  completed  and  maps  of  the  same 
made;  amount  expended,  |129.23.  Also,  |608.64  expended  on  mis- 
cellaneous work,  as  follows:  Erie  canal,  f392.13;  Chemung  canal, 
1216.51.  The  appropriation  for  this  purpose  is  insufficient  and, 
in  consequence,  a  large  ppopori:ion  of  the  work  is  imid  for  out  of 
the  "ordinary  repair*'  fund.    It  should  be  increased  to  ft 0,000 

yearly. 

Chapter  341. 

Kemoval  of  G^enesee  street  bridge  over  the  Erie  canal,  In  the 
city  of  Utica,  and  erection  of  an  iron  bridge  and  hoist  or  lift- 
bridges.    Survey  and  map  of  location  have  been  made  and  plans 

are  in  progress. 

Black  River  Canal. 

Chapter  143. 

Improvement  of  the  Black  River  canal.  This  appropriation  has 
been  applied  to  the  partial  rebuilding  of  lock  No.  1,  Black  River 
canal,  let  under  chapter  168,  Laws  of  1890. 

Cfiopter  342. 

Clearing  the  flow-ground  of  the  reservoir  above  Forestport. 
The  work  was  advertised,  but  not  let,  June  30,  1891,  as  the  bid 

9 

was   above   the   available  appropriation.    Surveys  are  now   in 

progress  to  mark  the  limit  of  flow  and  clearing  and  locate  the 

land  lines  within  the  same. 

The  following  are  directly  in  charge  of  the  Superintendent  of 

Public  Works. 

Erie  Canal. 

Chapter  282. 

State  ditches  in  the  town  of  Mentz,  county  of  Cayuga.  Nothing 
done. 
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Obwbgo  Canal. 

Ghofpter  226. 

Completion  o(  the  canal  wall  between  the  Oswego  canal  and 
the  Oswego  river,  in  the  city  of  Oswego.    Notiiing  done. 

MiSOELULNEOUS. 

I 

Chapter  206. 

Completion  of  the  repairs  to  highway  near  Castorland,  Fiewis 
county.    NotMng  done  to  my  knowledge. 

Chapter  240. 

Completion  of  the  repairs  to  highways  near  Beache's  bridge*, 
Lewis  county.    Nothing  done  to  my  knowledge.  , 

■ 

Ordinary  Rei^aibs  Made  During  the  Fiscal  Year — Erie  Canal. 

Aqvsducta, 

No.  1,  Sauquoit,  trunk  rebuilt. 

No.  3,  Oowafisolon,  new  sides. 

No.  6,  limestone,  general  repairs. 

No.  6,  butternut,  general  repairs. 

No.  8,  Jordan,  trunk  rebuilt 

No.  9,  Centerport,  benne  side  renewed. 

No.   12,  Seneca    river,  towpath    side  and  bottom,  one    span, 

renewed. 

Bridges, 

No.  81,  rebuilt  with  iron  chords. 

No.  144,  rebuilt. 

No.  8,  rewooded  and  I  beams  substituted  for  skeleton  nee<ile- 
beams. 

Nos.  14,  25,  rewooded. 

Noe.  69,  105,  106,  replanked  and  new  joists. 

Nob.  4,  6,  10,  11,  12,  13,  19,  21,  22,  29,  33,  38,  46,  48,  53,  56,  To, 
94,  103,  114,  133,  134,  136,  141,  replanked. 

No.  120,  sidewalk  rei)aired. 

No.  16,  general  repairs  in  connection  with  lengthening  of  lock 
No.  46. 

Nos.  17,  97,  100, 104^  140,  general  repairs. 
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■ 

Bulkheads  and  waste-weirs. 

•  

No.  3.  Fort  Bull  was  thoroa^j  repaired  and  masonry  pointed. 

No.  5.  Oneida  creek  bnMiead  rebuilt. 

Bnlkhead  at  DeEnyter  reservoir  was  rebuilt  and  pipes  through 

dam  repaired. 

Culverts. 

No.  1.  Abutment  and  pier  of  west  arch  have  been  repaired  in 
the  same  mann^  as  those  of  the  other  arches  were  in  1888.  The 
whole  culvert  is  now  in  safe  condition. 

Locks. 

No.  47.  New  tumble-gate  towjmjth  look. 
Weigh-lock  at  Syracuse,    ^our  balance-beams. 
No.  50.  Two  lower  gates  towpath  lock. 

Oswego  Canal. 

JS't^idyes. 

Nos.  11 1-4,  18,  27.  Rebuilt. 

No.  6.  Rewooded. 

Nos.  5,  5 1-2,  15,  17,  19,  23,  29,  on  main  line,  No.  6  on  Baldwins- 
ville  side-cut,  and  the  swing-bridges  at  Oak  Orchard  and  Oaugh- 
denoy,  on  the  Oneida  river  improvement  have  been  replanked. 

No.  2.  Sidewalks  replanked  and  coped. 

No.  20.  General  repairs. 

No.  16.  Saddles  renewed. 

The  private  suspension  bridge  above  guard-lock  No  .3  has  been 
taken  down. 

Bulkheads  a/nd  spillwa/ys. 

Bulkheads  at  each  end  of  Van  Buren  dam,  rebuilt. 

Spillway  No.  5.  General  repairs. 

Spillway  No.  6.  Rebuilt 

Spillway  No.  7 1-2  (below  lock  No.  13).  Bank  strengthened. 

Spillway  No.  8.      Bank  strengthened. 

Cul/oeTt. 
Culvert  No.  2  has  been  cleaned  out 
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Dams. 

High  dam.  Crib  built  below  dam  on  east  side  and  loose  stone 

filled  in  above  dam. 

Locks. 
No.  1.  One  lower  gate. 

No.  3.  One  upi)er  gate. 

Gnard-lock  No.  2.  Two  npper  gates. 

Lock  No.  8.  Repointed. 

Side-cut  lock,  Fulton.  Two  lower  gates. 

Lock  No.  9.  Foundation  grouted,  replanked  and  lined,  and 
puddle  cutoffs  put  in  on  benne  side. 

Lock  No.  12.  Bepointed. 

Lock  No.  15.  One  balance-beam.   ^ 

Guard-lock  No.  5.  Foundation  connected  and  repaired  and  new 
miter-sills  put  in. 

Lock  No.  18.  One  balance-beam. 

Lock  on  BaldwinsviUe  side-cut.  Four  new  gates,  and  walls 
repaired. 

Spillway  No.  2  and  that  on  north  side-cut  repaired. 

Cayuoa  and  Senega  Canal. 

Bridges. 
No.  13.  Rebuilt  of  iron. 

No.   1.   Replanked   and   new   joists. 

No.  14  and  towpath  bridges  Nos.  7  and  8  and  part  of  towpath 

bridge  No.  12.  Replanked. 

No.  6.  Has  been  raised  and  repaired. 

Towpath  bridge  No.  10.  Repaired. 

No.  12.  Painted. 

Lock. 

No.  1.  Two  upper  and  one  lower  gates. 

Sluices. 
No.  14.  Replanked. 

Black  Riveb  Canal 
Aqueducts. 
No.  3.  Willis  creek.  New  trunk. 

^V^    '.';  ;  :   ; 
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Bridges, 

No.  2.  New  sidewalks. 

Nos.  8, 10,  21,  on  main  line,  Naiunberg  (No.  4 1-2)  on  Beaver  river 
and  one  span  of  Whittleseys  (No.  1  )on  Black  river  improvement. 
Beplanked. 

No.  12.  New  bents  and  replankedL 

Nos.  33  and  37.    New  bents. 

Nos.  36  and  45.  New  needle-beams  and  joists. 

No.  38.  Painted. 

No.  39.  New  stone  abutment,  north  end,  in  place  of  wooden  bent. 

Bulkheads  and  spiUAJoanfs, 

Spillway  No.  1,  gener^Ji  repairs. 

Bulkhead  No.  1,  at  Lansingklll  dam,  rebuilt. 

Bulkhead  No.  4,  general  repairs. 

Nos.  93  and  108,  bottom  concreted  and  replanked  and  two  miter- 
sills  put  in. 

Nos.  6,  15,  10,  19,  39,  41,  43,  49,  56,  57,  58,  59  and  66,  foundation 
replanked. 

No.  72,  lower  miter-sill  put  in  and  foundation  replanked. 

Nos.  ()3  and  73,  bottom  repaired. 

No.  71,  berme  loii^'er  wing  and  sluice  rebuilt. 

Nos.  74,  85  and  92,  lower  miter-siQ  put  in. 

Nos.  80,  04  and  98,  one  miter-sill  put  in. 

Nos.  86,  87  and  99,  sluice  repaired. 

Nos.  7  and  31,  two  new  gates. 

Nos.  24,  28,  30,  37,  46,  55  and  67,  one  new  gate. 

No.  48,  new 'Spillway. 

Nos.  23,  24,  61,  64  and  65,  general  repairs. 

Repairs  Needed  —  Erie  Canal. 
Aqueducts, 
Aqueducts  all  need  pointing. 

No.  1,  Sauquoit  Protect  berme  bank  with  brush  and  stone. 
No.  2,  Oriskany.  New  sides  and  planking  on  bottom. 
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No.  4,  CMttenango.  Beplank  sides  and  clean  out  diannel  of 

creek- 
No.  6,  Butternut.  Repair  masonry  on  berme  side,  west  end. 
No.  7,  Camillus.  Replank  sides. 
No.  9,  Centerport  New  trunks. 
No.  10,  Port  Byron.  New  berme  side. 
No.  11,  Crane  Brook.  Concrete  bottom;  replank  and  line  founda- 

tion;  new  sides;  relay  west  abutment  and  build  new  trunk  on 

west  span. 

Bridges, 

Noa  2,  26,  46,  48,  57,  66,  80,  82,  113,  117,  123,  124  and  bridge 
oyer  Camillus  feeder,  rebuild. 

No.  88,  rewood  and  put  railing  on  approaches. 

Nos.  34,  35,  92,  93,  101,  115,  142  and  tow-path  bridge  over  Rome 
feeder,  rewood. 

No.  9,  replank  and  general  repairs. 

No.  77,  replank  and  new  coping  and  railing  on  north  approach. 

Nos.  7,  24,  361-2,  37,  39,  45,  651-2,  67,  86,  90,  98,  130,  138, 
143,  145,  replank. 

Nos.  135  and  136,  new  sidewalk. 

Nos.  21,  28,  133,  replank  sidewalks. 

Nos.  42,  79,  91,  new  joists  and  plank. 

No.  83,  new  joists  and  railing  on  south  approach. 

Nos.  75,  137,  new  joists. 

No.  58,  new  coping. 

Nos.  59,  100,  general  repairs. 

No.  25,  new  iron  needle-beams  in  place-  of  wood. 

Nos.  109  and  110.  Painting  towpath  bridge  over  all  feeder  at 
Rome.  FUI  in  and  make  towpath  continuous.  Take  doAvn  tht^ 
private  foot  bndjj:e  No.  85.     It  is  dangerous. 

Bvllcheads  and  waste-weirs. 

No.  1.  Ballon,  rebuild  bulkhead  and  apron  below  overfalls  and 
loose  stone  protection  below  apmn. 

No.  2.  Clarks,  reline  apron. 

No.  1.  lligginsvillo,  relmild  on  towpath  side  and  enlarge  cul- 
vert.   See  last  year's  report  for  reasons. 

No.  6.  Pool's  brook,  rebuild  bulkhead. 
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No.  7.  Carpenter  brook,  rebuild  bulkhead  and  repairing  masoniy/ 
No.  8.  Putnam  brook,  rebuild   bulkhead   and   repair   masonry 
and    puddle  embankment   at   ends. 
Rebuild  bulkhead  in-  Mohawk  feeder  at  Rome. 
Rebuild  bulkhead  at  dam  on  Ghittenango  feeder. 
Rebuild  waste-weir  on   Limestone   feeder. 
Rebuild  bulkhead  und  gates  at  OamilluB  dam. 

G^dvert8. 

m 

No.  2.  Strip  and  rebuild  bench  walls  and  arch  of  south  half. 

Nob.  4j  5,  6,  8,  27,  43  and  74.  Rebuild  towpath  end  (maeonry), 

and   point  fcenne  lend. 

No«.  28,  29,  32,  40.  Rebuild  both  ends. 

Noe.  13  and  26.  Rebuild  and  enlarge  (present  culverts  are  too 
sujall  to  carry  the  streams  in  large  freshets).  Waste-weir  men- 
tioned  above. 

Nos.  20,  21,  33,  39,  45,  48,  49,  57,  58,  Gl,  62  and  73.  Point 
masonry  and  general  rei)aiPB. 

Nos.  3,  7,  11,  12,  22,  34,  35,  36,  50  and  64.  Point  masonry. 

Nos.  38,  53.  I^rotect  apron  and  point  masonry. 

No.  41.  Foundation  concreted  (berme  end),  and  masonry  relaid. 

No.  42.  Rebuild  berme  end. 

Docking,         ' 
Rebuild  700  lineal  feet  east  of  road  bridge  No.  32,  and  1,000 
lineal  fet*t  east  of  road  biidge  No.  34. 

Feeder's  and  dcmis. 

Oneida.  Clean  out  and  rei)air  banks. 

Bradley  brook  feeder.  Clean  out  and  raise  banks,  and  raise* 
dams  in  Bradley  brook. 

At  junction  of  Bradley  brook  feeder,  with  Chenango  nver,  new 
bulkhead. 

The  dams  on  Oriskany  and  Cowassalon  creeks  need  general 
repairs.  A  retaining  wall  is  needed  on  the  river  bank  above 
the  Mohawk  dam  at  Rome. 

At  Skaneateles  lake  outlet  the  east  pier  needs  filling   with 
loose  stone,  and  the  channel  leading  to  dam  cleaned  out,  in  order 
to  render  the  full  capacity  avadlabla 
1891.  28 
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No.  46.  Two  lower  gates,  towiiatli  lock. 
No.  47. 'New  tumble-gate,  benne  lock  and  two  balance-beams. 
No.  48.  New  tumble-gate  and  check  studs,  benne  lock;  two  new 
gates  for  towpath.  lock  (provided  for). 
No.  49.  Four  new  lower  gates. 
Weigh-lock,  Syracuse.    New  miter-sill,  east  end. 
Rebuild  pier  at  west  end. 
Lock  No.  51.  Two  middle  gates,  benne  lock.    Two  spier  gears. 

Receiver. 

No.  1.  On  benne  west  of  Oenterport    Rebuild. 

■ 

ReservoirH, 

Madison  brook.    New  bulkhead  in  feeder. 

Eaton.  Gates  repaired  and  stems  in  the  deep  well  brought  up 
to  the  top.  As  now  arranged,  it  is  necessary  to  go  nearly  to  the 
bottom  of  the  well  to  open  the  gates.  In  case  of  imminent 
danger  from  cloud  burst  or  other  cause  by  which  the  water  is 
suddenly  raised  so  as  to  threaten,  an  overflow  of  the  bank,  this 
well  would  be  filled  with  water  before  the  dam  was  in  serious 
danger,  as  its  top  is  several  feet  below  the  crest  of  the  dam. 

Bradley  brook.  Dam  raised  two  feet  and  a  new  spiUway,  over- 
falls and  oi)en  conduit  for  same  of  stone.  The  dam  is  of  earth, 
well  built  and  secure,  but  not  high  enough  from  crest  of  spillway. 
It  is  not  desirable  to  lower  the  latter  as  it  would  reduce  the 
storage  capacity.  The  present  spillway  is  of  wood  and  niust 
soon  be  rebuilt,  when  stone  should  be  used  to  make  a  moi*e  perma- 
nent structure. 

Hatch's  lake.    New  bulkhead,  stone  abutmentB. 

Kingsley's  brook.  New  bridge  abutments,  bridge  and  bulkhead 
at  south  (or  right)  end  of  dam,  extend  discharge  pipes  to  lower 
side  of  dam,  and  build  gate-house  there.  The  present  bridge  abut- 
ments are  merely  a  face  wall  of  stone  built  against^  but  not 
bonded  with  the  rock  which  was  excavated  to  give  the  discharge 
way  from  bulkhead.  New  abutments  are  needed,  made  thick 
enough  to  allow  thorough  bonding  and  give  strength  enough 
independent  of  the  natural  rock.    A  highway  crosses  on  the  crest 
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of  tlie  dam  and  tihe  bulkhead  m  direcUj  at  tiie  upper  side  of  the 
bridge.    Both  bulkhead  and  bridge  are  unsafe. 

Jamesville.  Strengthen  and  protect  foot  of  dam  and  make  a 
new  channel  for  waste  water,  parallel  with  dam  from  spillway 
to  nataral  channel  of  the  creek,  as  recommended  in  1888. 

Skaneateles.  Clear  out  channel  leading  to  the  dam  and  fill 
east  pier  with  loose  stone. 

Spillways. 

At  Amos  mill,  Syracuse,  raise  to  standard  height  (seven  feet 
aboTe  canal  bottom). 

Slope  wall.  Beplace  bench  walls  with  full  height  slope  wall 
on  Rome,   Syiracuse  and    Jordan  levels.     Repair  top  of    wall 

generally. 

Vertical  wall. 

Rebuild  berme  wall  from  Green's  road  bridge  (No.  1)  to  Broad 
street^  Utica.  It  is  in  very  bad  condition,  as  is  the  case  at  many 
other  points  in  the  city  of  Utica.  At  Reausseau's  lumber  yard, 
in  Rome,  rebuild  210  lineal  feet 

Four  hundred  lineal  feet  on  berme  east  of  Stearn's  farm  bridge 
(No.  83)  has  fallen  into  the  canal. 

General  repairs  ,eJ^  need  at  other  points. 

Provision  should  be  made  for  about  two  and  one-half  miles. 

Miscellaneous, 

The  gates  should  be  taken  out  of  old  dry -dock  at  Grove  Spring, 
and  the  berme  bank  built  across  the  ox^ening. 

The  tumble-gate  at  entrance  of  new  Oneida  Lake  canal  should 
be  taken  out  and  towpath  bank  built  across  the  opening. 

The  bank  (towpath)  east  of  Salt  street  bridge,  Montezuma, 
should  be  loaded  with  brush  and  stone  ^to  prevent  sliding. 

Oswego  Canal. 

Bridges. 
No.  9.  Rebuilt 

Float-bridge  on  Senera  river  towing-path.  Rebuilt  with  pile- 
bents. 

No.  13.  Rewood. 

Nos.  2,  8,  14  and  31,  Main  line,  No.  1.  South  side-cut;  Nos.  1,  2 
and  3,  north  side-out  and  bridge  at  Jack's  Reefs.  Replank. 
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Nob.  7  and  5,  Baldwinsville  side-cut  New  sidewalks  and  coping. 
No.  22.  New  sidewalk,  south  side. 

BulkJieads, 

No.  1,  above  lock  No.  5.  New  bridge  at  west  end  of  Oswego 
Falls  dam,  and  at  west  end  of  High  -dam  rebuilt  (both  provided 
for). 

Culverts. 
No.  5,  between  locks  17  and  18.  Rebuild  toward  towpath  end 
and  reinforce  parapet  walls.    (There  is  an  appropriation  of  f  10,000 
for  this  and  repairing  river  waU  on  the  same  level.    There  should 
be  15,000  more.) 

Dains, 

Oswego  dam.  Build  new  sloping  apron.    This  should  be  done  by 
the  Huperintendent  of  Public  Works,  not  by  contract. 
Baldwinsville  dam  should  be  rebuilt  of  stone. 
Caughdenoy  dam  should  be  rebuilt  of  stone.' 

Lochs, 

Sluices  around  Nos.  1  and  2.  Rebuild  upper  end. 

No.  2.  One  lower  gate. 

No.  5.  Two  lower  gates  (provided  for). 

Guard  lock  No.  2.  Fender-plank  in  recesses. 

No.  9.  One  lower  gate. 

No.  11.  One  balance-beam. 

Guard-lock  No.  4.  Two  lower  gates  (provided  for). 

No.  13.  Clean  out  mud  in  chamber  and  build  retaining  wall  on 
rear  of  towpath  to  keep  the  mud  out  of  the  lock. 

No.  14.  New  lock-house  and  two  lower  gates. 

Lock  at  Caughdenoy,  Oneida  river  improvement.  Two  upper 
gates. 

Two  guard-gates  at  Baldwinsville. 

Piers, 
At  outlet  of  Onondaga  lake.  Rebuild. 
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Ri/oer  walL 
Beinf  orce  and  repair  lower  end  of  wall  between  locks  17  and  18. 
There  is  an  appropriation  for  this. 

Itetainmg  waZls. 
Above  bridge  No.  19  (Hinmaii\411e).  Rebuild. 
In  rear  of  towjmth,  lock  No.  13.  New  wall  needed. 

Sluices. 
Bebnild  No.  1  near  lock  No.  5. 

Spillioays, 

No.  1,  at  Haskin's  mill.  Eaise  to  standard  height 
No.  2,  between  locks  Nos.  2  and  3.  Rebuild. 
No.  7.  Above  lock  No.  10.  Rebuild. 

Cayuga  and  Seneca  Canal. 
Si'idges, 

No.  9,  towpath  bridges  Nos.  3  and  11  and  over  spillway  No.  1. 
Rebuild. 

Nos.  3,  12.  Rewood. 

No.  5.  Rewood  and  railings  west  aj^vroach. 

Nos.  1,  2,  6,  8.  Paint 

No.  4.  Roadway  repairs. 

No.  7.  General  repairs. 

Nos.  8,  15,  17,  stringer-bridge  over  race  Seneca  Falls,  towpatli 
bridges  Nos.  6,  12,  13  and  Seneca  street,  Ithaca,  Replank. 

Nos.  10,  16,  18.  Replank  and  new  joints. 

No.  11.  New  sidewalks. 

No.  14.  One  needle-beam.  • 

No.  19.  One  new  wheel. 

Buffalo  street,  Ithaca.  Level  track  and  secure  center  pier. 

Dmns, 

No.  2.  Rebuild  one-fourth  of  the  apron  on  Seneca  Falls  dam 
and  repair  the  rest  of  it 

No.  3,  distillery  dam.  General  repairs. 

No.  4,  Demonts.  Rebuild  as  a  submerged  dam,  with  waste-weir 
on  orest 
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Fences. 

Build  fenoes  along  higbwaj  between  sluic^  1  and  2,  one-third 

mile. 

Locks, 
No.  1.  One  lower  gate. 

No.  3.  Two  lower  gates  and  bridge  at  foot. 

No.  4.  Rebuild  chamber  wall  on  south,  side. 

No.  6.  Replank  bottom;  new  fenders;  two  balance-beams. 

No.  9.  Two  lower  gates. 

No.  10.  Fenders;  coping  and  four  balance-beams. 

No.  11.  Two  balance-beams;  repair  flume. 

Piers, 
(])ajuga  pier  needs  genei-al  repairs. 

Reiainhuj  walls. 

Above  lock  No.  3.  Gleneral  repairs  and  pointing. 
Between  locks  Nos.  3  and  4.  EebuUd. 

Sluices, 
No.  13.  RebuUd. 

Noe.  16,  17,  18  and  19.  Replank.  \ 

Black  Rivbr  Canal. 

Aqueducts, 

No.  1.  New  trunk;  point  masonry. 

No.  2.  New  trunk;  point  masonry. 

No.  3.  New  pier;  point  masonry. 

No.  4.  Repair  masonry  and  point  it;  stone  very  poor. 

No.  5.  Repair  masonry  and  point  it  and  clean  channel. 

No.  6.  Point  masonry. 

BHd<jes, 

Paint  all  bridges  not  lately  painted. 

No.  60.  Rebuild,  including  bents. 

No©.  53,  58  and  1,  2, 3  and  4  on  Delta  feeder.  Rebuild. 

Nos.  19,  27  and  29.  Rewood. 

No.  17.  Replank  and  new  bents. 

Nos.  6,  9,  11,  17  and  44.  One  new  bent 
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Nos.  1,  2y  3,  18  and  22  and  jimotion  bridge,  Moose  and  Black 
riyer.  Beplank. 
No.  30/  Rebuild  stone  abutments. 
iVo.   28.  Rebuild  T.  P.  abutment. 
Xo.  39.  Build  stone  abutment  at  south  end. 
Noe,  20,  25,  31  and  50.  New'  bents  (provided  for). 
Nob.  5,  19  and  61,  Iron  needle-beams  and  joi»te. 

Bla.ck  River  Improvement. 

Bridges, 

No.  1.  Whlttleseyy,  rebuild  swinjij  with  ii*on.  lU^puir  west  ])i(T 
and  drive  fender  piles  about  it^  relay  and  clamp  copinj^  und(T 
track  and  nick,  build  end  abntmcut  (for  swing)  with  stone  and 
point  masonry. 

No.  2.  Glendale,  rebuild  all  with  ii*on,  replace  copinj?  on  oiit<M' 
circle  with  new  Htone  and  build  end  abutment  (for  swinj;)  of 
stone. 

^'o.  4.  niinjjsworth,  rebuild  swing  with  iron. 

No.  5.  CaKtorland,  rt^place  two  (east)  fixed  spans  with  iron. 

No.  6.  Carthage,  replace  needle-beams  with  iron  and  correct 
bearings  of  diagonals. 

FoRBSTPORT  Feeder. 
No.  13.  Rebuild 

Noe.  2,  3,  5,  7  and  11.  New  bents. 
Nob.  1,  4  and  9.  New  berme  bent«. 
No.  10.  New  cliord  west  truss. 

Culverts  (7n(vhi  live). 

No.  3.  Halls,  a  reci^iver  should  be  built  in  the  bix)ok  abov<»  (ho 
culvert  to  collect  the  shale  which  now  fills  the  culvert  and  cliannt4 
below  in  every  freshet. 

No.  4.  R<*place  coping  with  new  ston(\ 

No.  5.  Relay  coping. 

No.  7.  Repair  foundation  and  relay  masonry  on  towpath  and 
point  masonry  on  berme. 
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DaTns  (md  hulkhedds. 

LanmBg  kill,  repair  apron,  build  wing  dam  of  cribs  on  east  side 
to  throw  ciUTent  toward  feeder,  and  point  maaom*y. 

Otter  cre^  (rtver  improvement),  relay  vertical  wall  at  west 
end  and  point  masonry. 

Bush's  (river  improvement),  point  masonry  and  fill  hole  in 
embankment  at  west  end. 

Ifulkhead  No.  5.  Main  line,  rebuild. 

Bulkhead  No.  7.  Relay  wings,  repsiir  foundation  and  point 
masonry. 

Bulkhead  No.  3  (Fofrestport  feeder).  Rebuild. 

Locks, 

Nob.  3,  7,  13,  18,  2S,  32,  33,  34,  35,  37,  39,  40,  43,  47,  51,  52,  54, 
55,  58,  59  and  76.  Rebuild. 

Otter  creek  lock  (river  improv«nent),  rebuild  from  low  water 
line  including  docking. 

Nos.  2,  9,  14,  17,  20,  21,  22,  24,  25,  26  ajad  27.  Replank  foun- 
dation. 

Nos.  23,  30,  87  and  89.  Repair  foundation. 

Nos.  2,  23,  28,  70,  need  one  now  gate  each  (i)ri)vfded  for). 

Nos.  22,  30,  42  and  43,  need  one  new  gate  each. 

No.  4.  Rebuild  docking  at  head. 

No.  9.  New  hollow  quoin  coping. 

Nos.  81,  82,  83,  84  and  8(5.  Point  masonry. 

No.  37  was  diipped  to  p^s  boats  this  season. 

No.  76  is  the  upper  of  four  combined  foundation  undermined, 
and   wjiJls  settled  badly. 

Three  lock  houses  on  section  No.  1. 

Prism>. 
Nearly  the  whole  canal  needs  bottoming  out>  and  receiver  dam 
built  above  the  canal  on  all  streams  which  bring  down  debris. 

Spillways, 
No.  3.    Rebuild. 
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SlTMMABT  OF  ReCX>MMBNDATIONS  REQUIRING  SPEOIAL  ApPROPKIATIONS 

OB  Use  of  Appropriations  Already  Made. 

Erie  Canal. 

Yertdoal  wall  in  Utica  at  Beansseau's  lumber  yard  in  Borne  and 
near  Steam's  teidge  No.  83.    (See  "  Repairs  Needed.'^ 

Culvert  at  South  James  street,  Rome.  (See  "  Appropriations* 
of  1890,  chapter  81/0 

Culvert   'Now    13^    WMtehaU.     Rebuild    and    enlarge.     (See 
'^  Repairs  Needed,"  Erie  Canal  Culverts.) 

Waste-weir  No.  4  and  culvert  No.  26,  Higginsville.  Rebuild  on 
change  of  plan. 

Repla<5ing  old  bench  walls  with  full  height  slope  walls.  (See 
"  General  Report,  Improvement  of  Channel.'') 

Enlargement  of   Port    Byron  feeder.    (See  "General    Report, 

Water  Supply.'O 

Omoego  Carnal'. 

Retaining  wall  at  lock  No.  13.  (See  "General  Report,  Walls 
and  BanbSw'O 

Completing  river  wall  and  culvert,  between  locks  Noe.  17  and  18. 
(See  "General  Report,  Walls  and  Banks,"  and  "Repairs  Needed, 
Oswego  Canal.") 

Ajypropriation  is  insufficient  to  complete  liie  work. 

Sloping  apron,  Oswego  dam.  (See  "Repairs  Needed,  Oswego 
Canal.") 

Rebuilding  dam  at  Baldwinsville  wildi  stone.  (See  "Appro- 
priations of  1889,  chapter  151.") 

Cayuga  ay\d  Sev^ca  Canal. 

Bebuilding  Demonts  dam.    (See  Appi*opriation  of  1890,  ohap. 

168,  0.  ft  8.  canal) 

BlfteJc  River  Canal. 

Rebuilding  locks.     (See  general  report,  "  Structui^s." ) 

WiUis  creek  aqueduct.    (See  "Repairs  Needed.") 

Iron  bridges  on  the  Black  river  unpriivement.    (See  "Repairs 

Needed.'^ ) 
Receivers  on  brooks  emptying  into  canal.    (See  "  Improvement 

of  ChanneL"    General  repoirt) 
1891.  29 
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Forestport  new  peserToir.  (See  "(General  Beporf  Water 
supply.) 

ImproYement  and  repairs  of  reservoirs  and  feederSb  (See  gen- 
eral report,  "Water  Supply  and  Repairs  Xeeded." 

Surveys  and  reservoirs.    (See  general  '-eport, "  Special  Surveys." ) 

Gt7israL 

Bottoming  out  and  raising  banks.  (^See  general  report, 
"  Iiii])rovemeiit  of  Channel "  and  "  Walls  and  Banks." ) 

Besurvey  and  marking  of  "Blue  line/*  (See  general  report, 
"Special  Surveya") 

Surveys  of  bridges.  (See  general  report,  "Becord  of  Bridges 
and  Levdfl.") 

Clearing  ditchea  (See  general  report,  "Ditohing  and 
Draining/' ) 

Draining  old  Erie  canal.  (See  general  report,  ''Ditohing  and 
Draining.") 

Surveys  for  Board  of  Claims.  (See  "Appropriations  of  1891, 
chap.  302.") 

Machinery  for  hauling  boats  into  locks.  (See  "General 
Beport") 

Havana  basin  and  opening  lake  level  of  the  C^hemung  canal 
to  navigation.    (See  "Appropriations  of  1888,"  chap.  416.) 

Completing  breakwater  in  Canandai^ua  harbor.  'See  "  Appro- 
priations of  1889,"  chap.  204.) 

This  division  has  been  under  the  charge  of  Henry  T.  Beach, 
as  division  engineer,  and  David  E.  Whltford,  as  resident  engineer. 

The  extraordinary  work  has  been  bo  scattered  as  to  require  a 
seemingly  large  force  of  assistants,  and  has  caused  a  large  expense 
for  travel,  which,  however,  has  been  lv(*pt  as  low  as  was  con- 
sistent with  the  proper  performance  of  the  work. 

Considerable  time  has  been  spent  in  making  surveys  and  maps, 
and  collecting  data  for  the  Board  of  Claims,  which,  has  been 
done  under  the  special  appropriation  for  that  purpose. 
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Maps,  plans  and  speoificatioiis  have  been  made  for  most  of  the 
new  work,  and  others  are  in  course  of  preparation.  AVork  done 
under  ordinary  repairs  has  been  promptly  attended  to. 

I  attach  table  No.  1,  showing  distribution  of  engineering 
expense^  No.  2,.  sliowinj?  status  of  coiuHtnictum  work  unde^r 
special  appropriations^  and  No.  3,  giving  the  water  record  of 
Cayuga  and  Cross  lakes  and  Seneca  river,  as  per  concurrent  reso- 
lutions of  1884 

This  record  does  not  accomplish  the  desired  object,  if  I  under- 
stand it  correctly.  The  dates  of  measurements  are  fixed  by  the 
resolution,  and  do  not  show  either  higliest  or  lowest  water,  nor 
do  the  results  afford  any  comparison  between  the  original  an^" 
present  condition  of  the  lakes  and  river.  If  it  is  desirable  to 
continue  these  measurements,  self-regist-ering  pauges  should  br 
set  at  the  specified  points,  which  would  j^ive  a  complete  record 
of  the  fluctuations  of  the  water. 

The  comparative  condition  can  not  be  obtained,  as  no  records 
exist  of  the  state  of  lakes  and  river  channel  before  the  attempted 
improvement  of  the  river  channel.  I  doubt  if  any  good  result 
will  follow  the  continuance  of*  these  measurements. 

T  also  attach  table  No.  4,  giving  corre<5t(Hi  recoird  of  structures, 
and  table  No.  5,  gi\ing  corrected  desonption  and  elevation  of 
bench  marks  on  this  division,  as  far  d;s  completed 

All  of  which  is  respectfully  submitted. 

H.  T.  T5EACM, 

Division  Kngineer, 
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Summary. 


ITEMS. 


,  Ordinary  Rrpairs. 

Erie  canal ^ 

Osweflfo  canal 

Cayun^  and'Seneca  canal 

Black  River  canal 


Total  ordinary  repaira. 


EXTSAORDINART  REPAIRS. 

Erte  CancU. 


Stone  culvert  over  old  Erie  canal,  Rome 

Leng:ttaening  locks • 

Bottomini?  out  Erie  canal 

Surveys  State  Board  of  CSJainis 

Improving  sanitary  condition  old  Erie  canal,  Rome. 

Swing  or  lift  l>ridge  at  Schuyler  street,  Utlca 

Surveys  State  Board  of  Claims 


Total  Erie  canal 


Oswego  CawU. 


Lengthening  locks 
Surveys  State  Board  Claims 


Total  Oswego  canal 

Blctcfc  River  CancU. 


Dam  at  head  of  Forestport  pond  . 

Partial  rebuilding  lock  So.  l 

Survevs  State  BcMard  of  Claims 

Flow  line  Beaver  river  reservoir  . . 

Survevs  State  Board  of  Ciaiui-* 

Flow  line  Beaver  river  reservoir. . . 
Clearing  reservoir  Forestport  dam 


Total  Black  River  carnal 


Chemung  Canal. 
Basin  at  Havana  and  opening  Seneca  lake  level. 
Surveys  State  Boird  of  Claims 


Total  Chemung  canal. 


Miscellaneous. 
Improving  harbor  at  foot  of  Canandalgua  lake 


AUTUORIZBD 
BY 


Chap. 


296 


81 
168 
168 
295 
885 

69 
202 


166 
296 


274 
168 

205 

.S02 
342 


416 
568 
302 


204 


Tear. 


1890 


1800 
1890 
1890 
1890 
1890 
1891 
1891 


1890 
1890 


1H89 
1^90 

1890 

1891 
1801 


1889 
1889 
1891 


1889 


Amounts. 


$6,612  55 

2,097  60 

645  20 

1,255  61 


$10,611  05 


$86  81 
8,102  .52 
813  l4-> 
372  58 
99  45 
111  62 
892  7P 


$4,430  42 


$5,201  86 
280  SO 


$5,481  66 


$1,940  38 
1,304  44 

487  42 

129  23 
700  05 


$4,561  52 


$878  72 
216  .M 


$595  23 


$62  1^ 


Total  engineering,  etc.,  for  fiscal  year  ending  Ftoptember  80, 1891 


Totals. 


$10,611  06 


4,430  42 


5,481  66 


4,561  62 


595  23 


$62  Vi 


$25,742  05 
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Annual  Repokt  of  the 


TABLE 

Showing  the  location  of  the  structurea  on  the  Erie  canal,  from  the  east  line 

between  them, 

[N.  li.-  Numbers  omitted  represent 


C.  1 


C.  2 

3 
B.  H.  1 

4 
5 


0 

7 

8 

9 
10 

11 

12 
13 


14 

15 
C.  3 


0.00 
0.04 

0.70 


1.5H 
2 .  06 


2.37 


2.50 


3.00 


3.36 


39.94 

30.55 

26.75 

11.32 

7.45 


9.23 
8.30 
1 .  83 

8.81 

3.10 
3 .  26 

5.17 

4.74 
10.97 


12.62 
3.25 
8.49 

10.57 


4.75 
1.52 


16 


2.17 


gp:nekal  description. 


Frankkort  T^kvel,  ^^l-^^a  Miles. 

East  line  of  Oneida  county 

Greone's  road  l)riilgo  (Cooper) 

ytone  culvert,  tliree  arches 

Starch  factory  brid lt© 

Railroad  swiiii^-Lridt^e  (Hatfield  switch) .... 

Stone  Old  vert,  three-feel  arcli 

Mohawk  cotton  factory  bridge  (private) .... 

Clay  street  bridge,  Ttica 

Ballon  creek  ])ulkhead  and  waste- weir 

Broad  sti'eet  I  nidge,  Ttica  (Whipple  arch)  . 
Catharine  street  bridge,  Utica  (Swartz  sus- 
pension)    

Pipe  culvert  (city)  

First  street  bridge,  l^tica  (\Vhipj)le  arch)  .. 

John  street  lil'i -bridge,  Utica 

Weighdock  building 

Genesee  street  bridge,  Utica  (Whipple  arch) 

Hotel  street  lift-bri<lge,  Utica 

Seneca  street  bridge,  Utica  (Whipple  arch) . 

Washington  street  bridge,  Utica 

Broadway  f(M)t-b ridge,  Utica 

Cornelia  street  foot-bridge,Utica  (iron  chord) 

Pipe  culvert  at  State  sti'eet,  Utica  (city)  • . . 

Chenango  canal  junction 

Whitesboro  street  bridge,  Utica 

Midland  raihoad  swing-bridge,  Utica  (lattice) 

Breese  street  foot-bridge,  Utica 

Stone  arch  culvert  at  Nail  creek,  ten-feet 
chord    

Pipe  culvert,  four  feet  diameter  (city) 

Del.,  Lack,  and  Western  Railroad  swing- 
bridge,  Utica  (j)late  girder)    

Foot  of  lock  No.  46 

RoMK  Levkl  bo^i^^  Miles. 
Lock  No.  46,  three- feet  lift,  westward. 

Schuyler  street  bridge,  Utica  (Whipple  aroh) 
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No.  4. 

of  Oneida  county  to  the  south  line  of  Wayne  county,  with  the  distances 

as  follows : 

structurefl  abandoned.] 


Trapezoidal 
truss. 

Clear  span  of 
bridge. 

OB 

Is 

1" 

■    •    •    • 

1 

•  «    •    • 

2 

•  •    •    • 

•  •    •    • 

•  ■    •    « 

1 

•  •    •    ■ 

2 

1 

•  «    •    • 

1 
1 

•  •    «    • 

2 

1 
1 

1 

■  «    •   « 

•  «    •   • 

■  «    •    • 

•  «    •    t 

2 
1 

■  •    •   * 

•  •   •   • 

■  •   «   • 

1 
.... 

1 

width  of 

roadways  on 

centers. 

•  •     •     • 

•  •     •     • 
»     •     •     ■ 

■  •     •     • 

•  ■     ■     • 

■  «     •     • 

1 

■  •     «     • 

•  •     •     • 

2 
2 

•  *   •    • 
-   •    •   • 

2 

•  •    •   • 

'    2 

1 
2 

2 

1 
1 

2 
2 

width  of 

sidewalks  on 

centers. 

Perishable 

parts 
renewed. 

Iron  . . 

Iron  . . 
Iron  . . 
Iron  . . 

Iron  . . 

Iron  . . 
Iron . . 

•  «  •  «  • 

Iron  . . 

Wood 
Iron  . 

Iron  . 
Iron  . 

Iron  . 

Iron  . 

Iron  . 
Wood 

Iron  . 
L'on  . 

a          ... 

Iron  . 

'"I'-^'-h 

84 
72A 

72H 

74^ 

«2tV 

72 
72i«j 

73^ 
72^ 

"'88A 

89tV 
79A 

"ii'H- 

13 

ISA 

24 

im 

19A 
19A 

18A 

14 
16 

...... 

•  •••*■ 

'"'sA 

rim 
1  17A 

3t\ 

j    .A 

9 

•  ••••• 

'"hi 

19°"io''r 

........ 

' * ' 30°  R 
33°  20'  L 

3°65'R 

i28°15'R 

3°  20'  R 

!■  3°  40'  R 

9°  10'  R 

33°  40'  R 

•••••••• 

^*    •        «    •    •    •    • 
••••    •••• 

io°37'R 

•  •    •    • 

1881 
1891 
1884 
1890 

«    «    •    « 

•  •    •    tt 

1879 
1879 

1889 

1886 

•  •    •   • 

1>^81 

1888 

•  •    •    • 

1890 

1884 
1879 

1879 

1870 

1882 

•  •    •   • 

•  •    ■    • 

1890 

•  •    •   • 

Down 

1882 

«   •   •   • 

1889 

•  ■   •   « 

•  •   •   « 
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TABLE  No.  4 — (Continued)  —  Shovnng  the  location 


05 


17 
C.  4 

19 
C.  5 
C.  6 

20 
C.  7 
A.  1 


21 


22 

23 

C.  8 

24 

C.  9 

C.  10 

25 

26 
27 


A.  2 

28 

a  11 

29 

30 

31 

C.  12 

32 

B.  H.  2 

33 

34 

C.  13 

34^ 

35 

35i 


6.12 


6.84 


7.63 

8.78 
9.19 


9.51 
10.36 
11.11 


12.34 
13.51 

15.63 


16.03 


37.52 


26.00 

7.25 

14.67 

9.45 
14.03 
19.50 
29.22 
92.07 
32.74 

1.40 


10.63 

13.82 
6.62 
61.33 
21.33 
38.89 
21.03 

76 .  96 
93 .  66 
10.66 
159.43 
25.31 

65 
5.37 

40.28 


GEi^ERAL  DESCRIPTION. 


RoMii  Lkvkl  —  ( Continued). 

Piatt  street  foot-bridge,  Utica 

Composite  culvert,  2\2  feet 

Whites} >oro  roa<l-b ridge  (Bollmati) 

Box  culvert,  2x2  feet 

Composite  drop  culvert,  3x3  feet 

Yorkville  road-bridge  (riveted)   

Double  arcli  culvert,  ten-feet  chord 

Sauquoit     creek      aqueduct,     three     spans, 

twenty -two   feet    each,    stone    abutments 

and  pier 

Clinton  street  bridge,  Whitesboro  (Whipple 

arch) 

Babbit's  foot-bridge 

Westmoreland  street  bridge  (Whipple  arch) 

Suspension  foot-bridge.. 

Com])osite  drop  culvert,  two  openings,  2x2^ 

feet  eacli 

Watkins  street  bridge 

Com})osite  drop  culvert,  2^x2^  feet 

Composite  drop  culvert,  2x2  feet 

Bradley  road-bridge  ( Whipj)Ie  arch) 

Evens'  farm  bridge 

Christman's  farm  bridge 

Oriskany  feeder.     The    dam    and    bulkhead 

of  this  feeder  is  located  46y^j^  chains  south 

of  canal 

Oriskany  acpieduct,  four   S})an8,  twenty-two 

feet  each,  stone  abutments  and  piers 

River  street  bridge,  Oriskany  (Whipple  arch) 

Arch  culvert.,  twelve  feet  chord 

Brainard's  farm  bridofe 

Parkhurst's  farm  bridf^e  (iron  chords) 

Kirley's  farm  bridge  (iron  chords) 

Composite    culvert,    three    openings,    3x2^ 

feet  each 

Mur]>hy's  road-bridge   

Bulkhead  and  waste-weir  and  spillway 

( 'lark's  farm  bridge 

Stanwix  road-bridge  (Whip])le  arch) 

Whitehall  coin])osite  culvert,  four  openings, 

3x4  feet 

Road-bridge  on  berme  side 

Greenfield  road-bridge  (Whi})ple  arch) 

Towpath  ])ridge  (stringer)  over  old  feeder  .. 


I 
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Arch  truss. 

Trapezoldar 
truss. 

Clear  span  of 
bridge. 

-1 

Ma 
V, 

• 

•         •         •         • 
tt         •         •         • 

2 

width  of 

roadways  on 

centers. 

of 

II 
is 

1 

•    •    •    • 

width  of 

sidewalks  on 

centers. 

1 

Perishable 

parts 
renewed. 

Iron. . 
Iron. . 

USA 

"'21^ 

12 

1886 

. 

1885 

• 

Iron. . 

•  •   •   • 

•  •   •   • 

1 

•  •   •   • 

•  •    •    • 

•  •    •    • 

2 

«    •    «    • 

'"'A 

22^ 

... 
... 
66' 

•       •       • 

R 

•     • 

•  ... 
1889 

Iron. . 
Iron. . 

79,\ 

8«A 
80t»j 

104^j 

•   •   • 

1 

• . .  • 

I 

•    •   «    • 

19 

•    •    •    « 

1 
1 
2 
1 

«-rtr 
6 

1891 

Iron  . . 
Iron  . . 

26° 

... 

3° 

10' 
55' 

.    .   • 

L 
R 

•     ■ 

1886 

f 

Wood 

"iV\i 

«   •   •    « 

1 

•   •    •   • 

13' 

•  •    »   • 

•  ■    ■   • 

■   •   • 

1° 

•    .   . 

25' 

.    .   . 

•      • 

R 

1881 

Iron  . . 

Wood 
Wood 

•   •••'• 

7  if; 

80 

•  •    ■   « 

1 
1 
1 

a     •     *    • 

•  •     •     • 

1 

13 
13 

•  •    •    • 

•  ■   •   • 

•  «    •   ■ 

•  •    • 

•  •    •   • 

2 

"sA 

... 

... 

.  . 

1890 

1884 

1890 

,,,.-.»» 

1883 

Iron  . . 

*  •  • 
22° 

... 

60' 

•    a 

L 

1881 

Wood 
Wood 
Wood 

VVood 

"72;^ 
71 
71 

■  •     •     « 

1 
1 

1 

■  «     •     ■ 

1 

13 

1213 

12H 

13 

•  •   ■   • 

■   •   «   « 

•  9      •      ■ 

•  •      «      • 

•  •      •      ■ 

•  •      •      • 

•      •      «              «      • 

•   •    • 

•       •      • 

•     « 

1886 

1885 

1881 

1885 

*  •   • 

•       •       • 

■     • 

Wood 

•     •     •     ■ 

1 
1 

19A 

•  •      •      • 

•  •      ■      • 

2 

"'*A 

•   •   • 

•       •       • 

•      • 

1884 

Iron  . . 

27° 

10' 

L 

1881 

Wood 
Wood 

40  tV 
7118 

X  at 

22 

•     •     •     • 

1 
1 
1 

ISA 

«    •    •    • 

•  •    ■   • 

•  •    •   • 

1878 

Iron  .. 

... 

... 

•   .  • 

a    • 

1890 
1883 

1« 

.91. 

33 
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J5 


36^ 


36J 
36 


36i 

37 

17.35 

38 

« 

39 

40 

17.89 

40  J 

41 

42 

18.41 

43 

C.  14 

« • « •  . 

44 

19.92 

B.  H.  3 

C.  15 

C.  16 

45 

21.66 

C.  17 

40 

22.21 

C.  18 

47 

23.10 

C.  11) 

48 

22 .  93 

C.  20 

49 

24.47 

C.  21 

C.  22 

C.  23 

51 

26.78 

52 

C.  24 

53 

26.43 

54 

U.  25 

17.12 


46.24 


2.20 

10.86 
0.44 
1.50 

5.84 
10.27 

10.85 
21.40 
14.00 
1.04 
26.79 
20.99 

6.31 
77.33 
15.96 
24.89 

15.29 
81.49 
17.96 
21.65 
30.16 
35.47 
27.94 
31.17 
35 .  23 
16.80 
26.19 
37.76 
30 .  90 
24.67 
11.39 

9.26 
23  17 
19.74 
14.16 

8.69 


OENERAL  DESCRIPTION. 


Rome  Level  —  ( Continued). 

Stone  arch  bridge  —  Mohawk  feeder.  The 
dam  is  located  7^^  chains  below  feeder, 
north  of  canal 

Towpath  bridge  (stringer)  over  feeder  ...... 

DePuyster  street  bridge,  Rome  (Whipple 
arch 

N.  Y.  C.  and  H.  R.  R.  R.  bridge  (lattice) . . . 

N.  Y.  C.  and  H,  R.  R  R.* bridge  (Howe)  . . . 

Tubular  towpath  bridge,  Rome 

James  street  bridge,  Rome  (Whipple  arch) . 

Washington  street  biidge,  Rome  (Whipple  ) 
arch) J 

George  street  bridge,  Rome,  (Whipple  arch) 

Jay  street  bridge,  Rome  ( Bollman) 

Towpath  l>ridge  over  Wood  creek  (stringer) 

Private  foot  bridge 

Doxtator  avenue  bridge  (iron  chords) 

Rome,  Watertown  and  Ogdensburgh  rail- 
road bridge  (pin  connected) 

Barnes'  farm  bridge 

Composite  culvert 

Brainard*8  farm  bridge 

Foit  Bull  bulkhead  and  waste-  weir  and  spill- 
way (stone) 

Arch  culvert,  four-feet  chord 

Arch  culvert,  four-feet  chord 

Armstrong's  farm  bridge 

Composite  culvert 

Herrig's  road  bridge 

Arch  culvert,  twelve-feet  chord 

Sand's  farm  bridge .... 

Arch  culvert,  four-feet  chord  .    

Tuttle's  road  bridge  (iron  chords) 

Composite  culvert,  four-feet  opening 

Main  street,  New  London  (Whipple  arch) . . 

Composite  culvert,  four-feet  opening 

Composite  culvert,  four- feet  opening 

C(mij)0site  culvert,  4x4  feet  o}»ening 

Grove  Spring  road  bridge 

Private  foot-bridge  (suspension) 

Composite  culvert,  2x4  feet  openings 

Stacey's  basin,  road  bridge 

Private  foot-bridge  (suspension) 

Composite  culvert,  three  openings , 
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Trapezoidal 
truss. 

Clear  span  of 
bridge. 

Number  of 
roadways. 

Width  of 
roadways  on 
•    centers. 

Number  of 

Width  of 

sidewalks  on 

centers. 

■| 

Perishable 

parts 
renewed. 

Wood 

«    •    •     I 

1 

• 

•  •  •  f 

•  •  «  • 

( 

Iron.  . 

Iron  . . 
Iron  . . 

Iron. . 
Iron. . 

82^ 
89A 

71H 

02tV 

1 
2 
2 

1 

2 

18  A 

15tV 
28 

12A 

19 

•  «  «  • 

•  tt  •  • 

•  •  •  • 

•  «  •  « 

2 

1    frA 

(•;■■.:::: 

1880 
1872 
1888 

1885 

Iron  . . 

78^1, 

2 

J     18iV 
\     18 

V 

5A 

7°  30'  L 

1890 

Iron  . . 

Iron. . 

Wood 
Wood 

7Hi 

^8 
30t^ 

1 1 1^ 

1 
1 
1 

•   «   •   • 

1 

16lV 
18tV 
13A 

"iHi 

t 

•  •   •   ■ 

2 

•  •   •   ■ 

•  »    •   « 

'"sA 

'"'6A 

2°  50' R 
13°  40'  R 

1870 
1889 
1885 

•  •   •   • 

•  •   •   « 

Iron. . 
Wood 

120^ 
71 A 

1 
1 

ISA 
13 

•   «   •   •        •   «   • 

1876 

1885 

Wood 

"7018 

k    a    •    • 

1 

■  •     •     ■ 

■  •    •     « 

13 

*  • .  ■ 
1886 

1891 

a    a    . 

Wood 

"vii^ 

•     •     •     • 

1 

13 

1886 

Wood 

"72>g 

«     •     •    • 

1 

■  ■  X^'ii 

•  •   •   « 

1885 

Wood 

71U 

•     •     ■     • 

1 

13 

/••••••• 

*  •   •   • 

•  •    ■     a 

Wciod 

"h\4i. 

•     «    •    • 

"yHt 

•  ■     •    • 

•  •     *    • 

Iron  . . 

f 

•      •      •              •      • 

89 

•  •     •     • 

•  •     •     » 

"ioA 

2 

6 

* 

11^00'L 

•  «     •     tt 

1885 

•  •   •   « 

Wood 
Iron. . 

88-H 

«     •    •     • 

•  •     •     • 

•  •     «     • 

13 

1 

'""5A 

•  ■ .  •   ... 

•  •   •   • 

•  «   •   ■ 

1890 

«   «   •   • 

Wood 
Iron  . 

•       •                •       •       • 

89A 

«     •     •     • 

1 

•    ■     •     » 

13 

1 

•    •    a    ■ 

'"'fiA 

14°  Vo'L 

♦  •   •   • 

1886 
%  •  %  • 

a    •    •    • 

^^i 


AvJiTlAL    T4EP<:»BT   <»F    THE 


TARL£  N<'«.  4 — tOoutinuf^d  — :^Hrtn'ng  tin  l/tf^tian  of 


a— 


II? 

i^5 

f?7 .  ii?* 

4].r;7 

c. 

iJti   . 

i'7.-»5 

B.H-4 

0.75 

5ti 

47. (►4 

o7 

^^.  i-4 

5.J4 

C, 

i" 

"  * "  *  * 

;  27.5^ 

5> 

i^f  .64 

'      4  .  i» 

C. 

if*^ 

i'].]- 

C. 

i>fr 

;  :-^2.05 

51^ 

'2iKb4 

i^.f.:i 

C, 

'vO 

:  i-.<- 

C. 

S] 

■   i'6.--6 

Ol» 

50 . 1 T 

j  10.  <••;-. 

C. 

3- 

:  :m*a'**\ 

in 

30.76 

t     7.<^- 

C, 

;  ii7.>5ii 

.  .  • « • 

'     'i.r>4 

C\ 

-4 

1  o::5.^9 

C. 

.;?. 

1     l^••.7 

C\ 

^6 

-SlM'4 

■  i.'::.-l 

6i' 

!    JO.-i' 

t'.H 

--'-77 

-Ji}  . «  Hi 

c. 

-S7 

4  .  7ti 

64 

:;l'.1^4 

8.i:i 

f;E^^JlAl  i*!}**^!^™' « 


C.  :{ 


B.  H-  .=» 


t».S 


7.'»'»J« 


i\:t ., 


t.t)       ^i4.14 


A.  .';     -'A  .'ji* 


ti   47 

4.:n 


7'» .  ]•"> 
4*.   .31 


Haj'pT  Vallt'T  road  l^ridir^ 

Com]»<«t-f  cLiJA  ert.,  thref  «-»i»eijinsrs 

Wafa*e-yeir,  lnukLfad  aiid  Njiiijwav  •nbenne 

sidt* 

S'wiiig-l'ridiTf  ^ver  old  Ihiioda  Lake  cjuial  ., 

Hiiririiisvilit'  f.asi  r«  lad  l»ridire 

C  •<  »iii]  H>sh^  culverU  thrt^^-ftvt  o^teTiings 

ET^iririiisvLlie  ^  t>.i  rufni  luidtrt*  ( Wbi]'}»le  arrh) 

i'«nii]H»?iit-e  rul\  vru  f«»ur  ffi*t  o]K'^iiiiiir^ 

C'.»Tii}H»?dit*  fUJ^t-n^  f'»uT-f<x*l  «»)»eiiiiiix> 

I>milian<»T3  r<iad  l^ridij^t* 

CV«Hi]M»silf  cuJvt'rt,  f<mr-fft'l  oJ»t*llinir^ 

(.V»ni}»<»>it;e  fiilAen^  tiirt^t^fi^l  <»]»eTiiri£> 

I^nrkt.'e  t* >a^]  l»ri<~*ir^ 

C^»m]H»<iu*  culvert,  i»iie  o]»eiiin£r 

Siai*-  r< lad  liridLTt" 

C'i»m]M»fdit'  culvert,  two  ojK^iiingsv  tbree  feet 

eacli 

Wid^abd  railnu'nl  l»ri-i^%  lauie-e 

Arch  culvert,  f«  'iir-ft*et  clioni 

Arch  ciiKeri,  f"U7-ft.vi  cluvrd 

Bran^lv  l»r<.H»k  arch  eul\  ert,  t'weKe-fi'et  chord 

Private  <UM»eiiM<»ii  fiH»i-l«niiirc 

l>iirhanni;:ccA^l  r«»ad  Un-iire  (Whi}»]>le  arcb) 

Arclj  cn]^ cri  f<»ir-fivl  ch. »nl 

Maiu   sirecT   l»ri'i::-e,  ihirham\i]}e    (Whij»]»le 

andi ) 

Arch  cnhert,  lwi»    sjiaiiN.    e^cb   twfnty-live 

feel  cb«  »rfi , 

Liurkhead  aiid  ^ .'i<U'-^ tir  dinvth    over  tbe 

ei»d  of  arch  C'.ilvcrt 

liw-'TitK'ttV  road  I'ri'lire  (ir-'ii  ch»»rd>) 

<>iMi<ia   creek    ft-eder.      Tuv  d;*iii   aiui   Imlk- 

hejid  <»f    ihiN    ft*i«hT    are    hn-aifd    i'oi'-j\-y, 

<'h:dn<  M>inh  i»f  thv  caMaJ 

l>ridLret»Aer  iivw  <  hjei<]:i  l-aki*  canal  (sinTi:r(*r) 
Sh'^^«iajnmer'«-    t*<u\    bri'^i^-e     (tr<»ij    ch(»rd>). 

The  U"n.h    aj']»r<»a.-h    «»f    ihiv  l»nilLrt^*   is    a 

i*-iM«i<'Ti  t.rTi«<s  <"»ver  hiirhw  av 

i  ^ » w  assii  '•  •  ♦II    a  ^  u  ed ;  I d^    1  m  o    ?*]  »aii s,     t  w  cut  v 

fd^et  e:»'"b 

C'-ow.isvii-.Ti  f«-ed«r.     llu-  dam  au-l  h^iklu-ad 

t»f  thi**  ii^K.",vT  art  IociUmI  ;>!    rh;un>  souib 

i»f  caiia]    
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the  structures  on  the  Erie  canal,  feeders  and  reservoirs. 
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IS 


55 

C.  26 

B.H.4 

56 

67 
C.  27 

58 
C.  28 
C.  29 

59 
C.  30 
C.  31 

60 
C.   32 

61 
C.  33 


C.   34 

C.   35 

C.   36 

62 

63 

C.  37 

64 

C.   38 

B.H.5 

65 


65  i 
66 


A.  3 


27.23 

28  24 
28.64 

29.54 

30.17 
30.76 

32 .  24 
32.77 
32.94 


34.14 


34.59 


41.37 

27.35 

0.75 

47.04 

6.14 

27.58 

4 .  73 
21.18 
32.05 
18.63 
12.88 
26.86 
10.93 
39.66 

7.58 
27.36 

3.34 
53.89 

9.67 
23.81 

16.82 

26.06 

4.76 

8.13 

7.69 


6.47 
4.70 


2.00 
75.15 


46.51 
9.00 


GENERAL  DE.SCRIPTION. 


Rome  Level — {Co7itinued). 

Happy  Valley  road  bridge 

Composite  culvert,  three  openings 

Waste-jv^eir,  bulkhead  and  spillway  •n  bernie 

side 

Swing-bridge  over  old  Oneida  Lake  canal  . . 

Higginsville  east  road  bridge 

Composite  culvert,  three-feet  openings 

Higginsville  west  road  bridge  (Whipple  arch) 

Composite  culvert,  four  feet  openings 

Composite  culvert,  four-feet  <ipenings 

Dunbarton  road  bridge 

Composite  culvert,  four-feet  openings 

Composite  culvert,  three-feet  openings 

Durkee  roa<l  bridge 

Composite  culvert,  one  opening 

State  road  bridge 

Composite  culvert,  two  openings,  three  feet 

each 

Midland  railroad  bri<lge,  lattice 

Arch  culvert,  four-feet  chord 

Arch  culvert,  four-feet  chord 

Brandy  brook  arch  culvert,  twelve-feet  chord 

Private  suspension  foot-bridge 

Durliamville  east  road  bridge  (Whipple  arch) 

Arch  culvert  four-feet  chord 

Main  street  bridge,  Durhamville   (Whipple 

arch) 

Arch  culvert,  two   spans,    each  twenty-five 

feet  chord 

Bulkhead  and  waste-weir  directlv  over  the 

ml 

end  of  arch  culvert 

Bennett's  road  bri<lge  (inm  chords) 

Oneida  creek  fee<ler.  The  dam  and  bulk- 
head of  this  feeder  are  located  232  |VV 
chains  south  of  the  canal 

Bridge  over  new  Oneida  Lake  canal  (stringer) 

Shollhammer's  road  bridge  (iron  chords). 
The  north  ai>proach  of  this  bridge  is  a 
wooden  truss  over  highway 

Cowassalon  aqueduct,  two  spans,  twenty 
feet  each 

Cowassalon  feeder.  Tlie  dam  and  bulkhead 
of  this  feeder  are  located  31  chains  south 
of  canal 


Stats  Enginbbr  and  Subybtob. 


261 


the  structures  on  the  Erie  canal,  feeders  and  reservoirs. 
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61 
C.  89 


C.  40 

68 

C.  41 

69 
C.  42 

10 
C.  43 

71 


C.  44 

72 

73 

C,  46 

74 

76 


A.  4 

C.  46 

77 

C.  47 

79 

B.H.6 

80 
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C.48 

C.  49 

82 


36.84 


38.11 


38.30 


39.86 


40.35 


40.98 
41.82 


42.92 
44.47 


44.82 

45.67 

46.66 

47.85 
49.00 

49.92 
52.00 


IS 
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80.72 
86.15 


80.23 
15.09 

12.52 

2.74 

54.78 

70.24 
25.68 

13.39 
10.57 


37.78 

2.07 

67.21 

56.12 

32.03 

123.97 

6.63 


24.50 

17.38 
50.28 
30.23 
49.10 
86.79 
8.56 
91.93 
38.69 
35.02 
166.63 


GENERAL  DESCRIPTION. 


.  Rome  Level — (Contimied). 

Lenox  basin  road  bridge 

Composite  culvert,  two  oj)enings,  two  and 

one-half  feet  each 

E.  C.  and  N.  railroad  bridge,  pin  connected, 

Composite  culvert,  one  opening 

Petersboro      street      bridge,      Canastota  ) 

(Whipple  arch) J 

Arch   culvert,   two   spans,    each    eight-feet 

chord 

Main  street  bridge,  Canastota  (Whipple  arch) 
Composite   culvert,    two   and   one-half  feet 

opening 

Beebee's  road  bridge  (iron  chords)   •. 

Composite  culvert,  three  openings,  three  feet 

each    

Herrick's  farm  bridge  (iron  chords) 

New  York  Central  and  Hudson  river  rail-  ) 
road  bridge,  lattice  (two  bridges) ) 

New  Yort,  West  Shore  and  BuflFalo  railroad 
bridge,  pin  connected 

Composite  culvert,  three  openings 

Fuller's  road  bridge 

New  Boston  road  bridge  (Whipple  arch) . . . 

Composite  culvert,  1  anasaraga  creek,  ten 
openings,  three  and  one-half  feet  each  . . . 

Canasaraga  road  bridge  (Whip])le  arch) 

Chittenango  road  bridge  (Whipple  arch) .  . . 

Chittenango  feeder.  The  dam  an^  bulk- 
head of  this  feeder  are  located  Sl^y^^ 
chains  south  of  the  canal 

Chittenango  aqueduct,  three  spans,  twenty 
feet  each 

Arch  culvert,  four-feet  chord 

Bolivar  road  bridge  (tubular) 

Arch  culvert,  five-feet  cliords 

White's  road  bridge 

Pool's  brook  waste-weir  and  bulkhead 

Pool's  brook  road  bridge 

Kirkville  road  bridge  (iron  chords) 

Arch  culvert,  three-feet  chord 

Arch  culvert  (Lake  brook)  six-feet  chord .... 

Manlius  Center  road  bridge  (iron  chord) .... 
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the  structures  on  tlie  Erie  candle  feeders' and  reservoirs. 
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1^ 


83 


84 
A.  6 

85 

86 

C.  50 

A.  6 


87 
88 

89 


90 


91 
92 


93 


Cumulative 
distance  In 
miles. 

Distances  In 
chains  and 
llnlrs. 

24.99 

52.44 

10.01 

27.46 

1.00 

52.82 

2.01 

21.25 

53.38 

23 .  40 

40.38 

54.89 

80.58 

4.00 

1.04 

57.10 

171.30 

57.96 

66.65 

108.11 

59.31 

2.60 

8.57 

59.50 

6.47 

29!  37 

22.92 

60.21 

4.87 

2.26 

- 

GENERAL  DESCRIPTION. 


Rome  Level  —  {Co7icluded). 
Syracuse    and     Chenango    Valley    railroad 

bridge  (latticej 

Steam's  f ann  bndge 

Limestone  feeder.     The  dam  and  bulkhead 

of  this  feeder   are   located    66YV(r  ^bains 

south  of  the   canal 

Limestone  feeder  change-bFidge  (pi]>e  truss) . 
Limestone     feeder    a(|ueduct,    three   spans, 

twenty  feet  each 

Private  footbridge • 

Burdick's  road  bridge 

Composite  culvert,  four-feet  openings 

Butternut    creek     aqueduct,    three     spans, 

twenty  feet  each 

Orville  feeder.     The  dam  and  bulkhead  are 

located  177^^^^  chains  south  of  the  canal . . 

Orville  feeder  change  and  road  bridge 

Thompsons  Landing  road  bridge   (Whipple 

arch)  

Private   farm  bridge   at   bone   yard    (wood 

bents) 

Stop  gate  east  of  lock  No.  47 

N.  Y.  C.  &  H.  R.  R.  R.  tunnel,  two  arches. 
Head  of  lock^No.  47,  stone,  double  lock. . . . 

Short  Level  ^^f^  Miles. 

Lock  No.  47, 10^^%  ^^^^  ^^^  (eastward) 

Beech  street  bridge  (Whipple  arch) 

Head   of  lock   No.    48,  stone,   double   lock 
10,54V  ^eet lift 

Level  between L  »ck8  Nos.  48  and  49,  ^VoV 

Miles. 
Lock  No.  48,  10^3q\  feet  lift  (eastward)  . . . 
William  street   bridge,   Syracuse    (Whipple 

arch)  

Catharine  street  bridge,  Syracuse  (Whipi)le  ) 

arch^ ) 

Head  of  lock  No.  49,  stone,  double  lock. . . . 

SvBAousE  Level,  S^fjhr  Miles. 

Ix>ck  No.  49,  6^^  feet  lift  (eastward) 

Orange    street   bridge,   Syracuse    (Whipple 
arch) 
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the  structure*  on  the  Erie  canal,  feeders  and  reservoirs. 
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Number  of 
structure. 

CumnlatlTe 
distance  In 
miles. 

Distances  In 
chains  and 
llnkn. 

94 

6.91 

95 

7.19 

96i 

• 

•  ■  •  *  • 

C.  61 

60.48 

5.39 

96 

2.66 
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3.82 
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1.73 
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100 

60.67 

0.71 
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5.01 
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7.94 
0.32 

0.  62 

9.45 

S.  1 

3 .  23 
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61.02 

1.96 
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61.64 

49.69 

C.  63 

.  •  •   • 
•  •  «  •  ■ 

14.96 
1.89 

105 

62.31 

37.39 
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•  •  •  ■ 

26.63 

107 

29.61 

C.  54 

4.22 

108 

63.52 

36.92 

108i 
C.  66 

14.94 

GENERAL  DESCRIPTION. 


Syracuse  Level  —  ( Continued). 
Grape   street   bridge,     Syracuse    (Whipple 

arch) 

Mulberry  street  bridge,  Syracuse  (Whipple 

arch) ' 

Syracuse  Heat  •and  Power  Company  bridge 

(private) 

Weigh-lock  and  culvert  under  the  canal  to 

empty  said  weigh-lock i . . 

East  towpath  bridge  over  the  Oswego  canal 

at  the  junction  (tubular) 

West     towpath     bridge,  over    the    branch 

junction  (tubular) ... 

Warren  street  bridge,   Syracuse    (wrought- 

iron) 

Foot-bridge  on  east  side  of   Salina   street, 

Syracuse  (private) 

Salina  street  swing-bridge  (wrought-iron)  . . 
Clinton   street  bridge,   Syracuse    (Whipple 

arch)  

Franklin  street  foot-bridge,  Syracuse 

Northern  railroad  swing-bridg»»,  plate  girder. 
Onondaga  creek,  arch  culvert,  two  arches, 

twent3'^-five  feet  chord  each 

Spillway   at    Amos'   mills    on    berme   side, 

100  feet 

West  street  lift-bridge 

Geddes   street  bridge,   Syracuse   (Whipple 

arch) 

Harbor    brook    arch     culvert,     tw^elve-feet 

chord    

New  York  Central  and  Hudson  River  rail- 
road bridge,  lattice 

Delaware,   Lackawanna   and   Western  rail- 
road bridge*,  lattice 

West  Genesee  bridge,  Syracuse  (Whipple  / 

arch) J 

Bridge   street  bridge,    Syracuse    (Whipple 

arcli) 

Salt  Com})any'8  bridge  (Whipple  arch) 

Arch  culvert,  three-feet  chord 

Blast      furnace      road      bridge,      Syracuse 

(Whipple  arch) 

Carr}dng  Solvay  mains 

Arch  culvert,  three-feet  chord 
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GENERAL  DESCRIPTION. 


Syracuse  Level — {Cojicludeii), 

Gere's  landing  bridge  (iron  chords) 

Double   arch    culvert,   each   arch    four-feet 

cliord 

To  foot  of  lock  No.  60 

Jordan  Level,  \^-fS^  Miles. 

Lock  No.  60,  double  lock,  7^%  feet  lift, 
westward 

Gere's  farm  bridge 

Arch  culvert,  three  feet  chord 

Belle  Isle  road  bridge  (Whipple  arch)   

Arch  culvert,  three-feet  chord 

Amboy  road  bridge  (Whip])le  arch) 

Nine  Mile  Creek  aqueduct,  four  spans, 
thirty-one  feet  each 

Arch  culvert,  four- feet  chord 

Camillus  feeder.  The  dam  and  bulkhead 
of  this  feeder  is  located  \^2^^^  chains 
south  of  the  canal,  and  just  above  the 
village  of  Camillus 

Camillus  road  and  change  bridge 

Pleceiver  on  berme  side , . 

Newport  road  bridge ; 

Private  bridge  at  Mellin's  cement  works .... 

Memphis  road  bridge  (iron  chord) 

Composite  culvert,  three  openings,  three  feet 
each    

Peru  road  })ridgc  (iron  chord) 

Carpenter  brook  feeder,  dam  and  guard- 
gate,  twelve  chains  south  of  the  canal .... 

Shanty  Point  farm  bridge 

C()mj)osite  culvert,  three  oj)enings,  four  feet 
each    

Carpenter  brook  stone  waste-weir  and  bulk- 
head   

Com]»osite  culvert,  four-feet  opening 

Beaver  street  bridge,  Jordan  village 

Jordan  aqueduct,  four  sj)ans,  twenty  feet 
each 

Arch  culvert  at  west  end  of  aqueduct  for 
mill  powers 

Skaneateles  feeder,  llie  dam  and  bulkhead 
of  this  feeder  are  located  7  j^  J-^  chains  south 
of  the  canal,  and  in  the  village  of  Jordan . 
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120 

121 

C.  64 


C.  66 

122 
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C.  66 

124 


C.  67 
125 

C.  68 
126 
127 


C.  69 
B.  H  *  8 

128 

C.  70 

130 


C.  71 
A.  9 


133 

R.  2 

C.  72 

C.  73 
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79.02 


80.13 


80.46 
81.00 

81.32 


82.76 
83.18 


83.63 


84.08 


84.91 


85 .  74 

86.28 


87.17 


2.18 
14.32 
44.75 
29.46 


16.33 

9.52 
45.44 
19.61 

4.46 


28,29 
11.50 
35.83 
39.05 
33.38 
6.61 

4.78 
0.85 


17.26 

19.64 

24.18 


31.99 
34.63 

64.95 
1.00 
4it .  70 
35.17 
32.01 

4.02 


GENERAL  DESCRIPTION. 


Jordan   Level  —  ( Concluded ). 
Main  street  bridge,  Jordan  (Whipple  arch) . 
Hamilton  street  bridge,  Jordan  (iron  chords). 

Arch  culvert,  six-feet  chord 

Head  of  lock  No.  61,  double  stone  lock.    . . . 

Port  Byron  Level,  7yVW- 

Lock  No.  51,  5/g^  feet  lift,  eastward 

Composite   culvert,   four  and   one-half   feet 

■  oi)enings 

Cold  Springs  road  bridge 

Fountain ville  roail  bridge 

Arch  culvert,  four-feet  chord 

Field's  road  bridge 

New  York,  West  Shore  and  Buffalo  railroad 

bridge  (pin  connected) 

Arch  culvert,  four-feet  opening 

Private  foot  bridge  (suspension) 

Arch  culvert,  four-feet  chord' 

Putnam's  farm  bridge  (iron  cliords) 

Young's  fann  bridge  (iron  chords) 

Southern  Central  railroad  bridge  (pin  con- 

.     nected)  

Composite  culvert,  four-feet  openings 

Putnam  brook  feeder 

Bulkhead  and    waste-weir  on  towpath  side 

(Putnam  brook) 

Seneca  street   bridge,  Weedsport  (Whipple 

arch) 

Box  culvert  (stone),  3x3  feet 

Brutus  street  bridge  (Whipple  arch) 

New  York,  West  Shore  and  Buffalo  railroad 

bridge  (pin  connected) 

C^omposite  culvert,  four- feet  openings 

Centerport   aqueduct,    three    spans,    twenty 

feet  each,  stone  abutments  and  ])iers 

Centerport  feeder 

Centerport  road  bridge  (Whipple  arch) 

Receiver  on  l>erme  side 

Composite  culvert,  four-feet  opening ; 

Composite  culvert,  two  openings,  three  feet 

each 

Utica  street  bridge.  Port  Byron  (Whipple 

arch) 
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GENERAL  DESCRIPTION. 


Port  Byron  Level  —  iCiynchided), 

Main  street  bridge,  Port  Byron  (Whipple  arch) 

Arch  culvert,  four-feet  chord 

Port  Byron  aqueduct,  four  spans,  twenty-one 
feet  each,  stone  abutment  and  piers 

Port  Byron  feeder.  The  dam  and  bulkhead 
are  located  168  chains  south  of  the  canal 
and  south  of  the  villajj^e  of  Port  Byron. 
The  water  is  conducted  from  the  end  of 
the  open  channel  at  'the  well-house,  to  the 
canal  through  an  iron  pipe  forty -two 
inches  in  diameter  and  859  feet  long 

Owasco  street  bridge,  Port  Byron  (Whipple 
arch)  

Canal  street  bridge.  Port  Byron  (Whipple 
arch) 

Arch  culvert,  six-feet  chord 

Head  of  Lock  No.  62,  stone,  double  lock  . . . 

Montezuma  Lkvel to  Wayne  Count  i  Line, 

^  tSoo  Milks. 

Lock  No.  52,  l^Vo'^ft  lift;,  eastward 

Hough taling  road  bridge  (Whipple  arch) . . . 

Composite  culvert,  3x4  feet  o pollings 

McLeod's  road  bridge  (Whipple  arch) 

Cranebrook  aqueduct,  three  spans,  twenty  \ 

feet  each,  stone  abutments  and  piers.  . .  f 

Bucklin's  farm  bridj^e 

Arch  culvert,  four  feet  chord 

Spillway  at  Montezuma,  eighty-two  feet  long. 
Salt  strtet  road  bridge,  Montezuma  (Whipple 

arch)  

Iligli  street  foot-bridge,  tubular 

C-ayuga  and  Seutca  canal  junction 

Change-bridge  at  junction 

Arch  culvert,  four- feet  chord  . .', 

Clark  street  bridge,  Montezuma 

Seneca    river  a(pie(lu(^t,  thirty-one  8])ans, 

twenty -two  feet  eacli,  stone  abutments 

and  piers 

May's  point  road  and  change-bridge 

Com[)osite  culvert,  two  o[)ening8,  three  feet 

eai'Ji 

Composite  culvert,  two  openings,  three  feet 

each 

End  of  middle  division  at  Wayne  count}'  line 
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7.50 

5.38 

44.30 

19.40 

75 .  00 

22.60 
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Oriskany  Fkeder. 

Christinan's  road  bridge   

Christman's  farm  bridge 

Dam  in  Oriskany  creek 

Bulkhead  at  dam ." 

Summit  Level,  CJienango  Canal. 

Aqueduct  at  SoUsville 

Dam  in  old  Chenango  canal  (earth) 

Road  bridge  over  old  Chenango  canal 

Cherry  Valley  road  bridge 

Farm  bridge  over  old  Chenango  canal 

Road  bridge  over  old  Chenango  canal 

Outlet  Leland's  ponds 

Road  bridge  over  old  Chenango  canal 

Towpath  bridge  over  Madison  brook  feeder. 

Outlet  'Madison  brook  feeder 

Outlet  West  Branch  feeder  (Kingsley  brook, 
Bradley  brook,  Hatch's  lake  and  Eaton 
reservoir) 

Dam  in  Chenango  canal  (lock  No.  77) 

•     LekmiPs  Ponds  Feeder  ami  Reservoir, 

Well-house  Leland's  ponds 

Dam  Leland's  ponds 

Madison  Brook  I^heder. 

Culvert  over  Woodman's  pond  outlet 

Bulkhead  Madison  brook 

Road  bridge 

Madison  brook  dam  and  gate-house 

Madison  brook  spillway  and  three  over-falls 
(stone) 

West  Branch  Feeder. 

Bulkhead 

Abe's  road  bridge 

Weaver's  farm  bridge 

Weaver's  road  bridge 

S.  B.  Burchard's  farm  bridge 

T.  Burchard's  farm  bridge 

Woodman's  farm  bridge 

Osgood's  farm  bridge 

Pierce's  farm  bridge 

Beach's  culvert 
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the  structures  on  the  Erie  canals  feeders  and  reservoirs. 
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IS 
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18 
19 
20 
21 

C.  3 
22 
23 
24 
25 
26 
27 

RH,4 

D.  6 


D.  7 


B.  II.  5 

W.  1 

28 

29 

B.  11.6 

D.  S 

D.O 

Sp.  2 

B.H.7 

D.  10 


B.H.8 

30 
31 
32 
33 
34 
C.  4 
85 
36 
B.  11.  9 


6§3S 
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28.61 

29.71 
30.44 

31.41 

38.50 


31.44 

32.08 
26.90 

36.13 


32.09 


33.00 


4.00 
17.80 
11.96 
12.21 
24 .  85 
38.68 
30.43 
28.07 
37.70 
10.77 
13.23 
16.80 


1.50 

1. 00 

23.52 

14.81 

12.47 

0.20 


0.50 
3.45 
12.60 
16.32 
40.37 
15.01 
28.25 
1.60 
15.16 
16.10 


GENERAL  DESCRIPTION. 


West  Branch  Feeder  —  (Concluded). 

Beach's  farm  bridge 

Wickwire's  road  bridge 

Wickwire's  farm  bridge 

Wm.  Ruflsell's  farm  bridge 

Joslin's  culvert 

Ru8S(»ir8  road  bridge 

Shapley's  road  bridge 

Ladd's  road  bri  ge 

Chase's  farm  bridge 

S.  SherrilPs  lower  farm  bridge      

S.  Sherrill's  upper  farm  bridge 

Bulkhead 

Dam,  west  branch,  Chenango  river 

Chena7igo  River  and  Eaton  firooh 

Eaton  reservoir   dam  and   discharge   gates. 

(There  are  a  set  of  low  gates  discharging 

through  pipes,  and  a  set  of  high  gates  with 

stone  sluices  below  them) 

Brddley  Brook  Feeder. 

Bulkhead 

Waste- weir 

Hatch's  fann  bridge 

D.  Shapley's  lower  farm  bridge 

Bulkhead  

Dam  in  Bradley  brook 

Bradley  brook  reservoir  dam 

Spillway 

Bulkhead,  Hatch's  lake  outlet 

Dam,  Hatch's  lake 

Well-house,  Hatch's  lake 

Kingsley  Brook  Feeder, 

Bulkhead 

A.  Sherrill's  farm  bridge 

Sherrill's  road  bridge 

D.  Sha})ley'8  upper  fann  bridge 

Wheeler's  lower  farm  bridge 

Wheeler's  upper  farm  bridge 

Allen's  culvert 

Allen's  farm  bridge 

Kingsley's  farm  bridge 

Bulkhead 
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the  structures  on  the  Erie  canal,  feeders  and  reservoirs. 
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unib«r  of 
structure. 

Istancefrom 
Erie    canal 
in    miles— 
ap  p  roxl- 
mat«. 

- 

istances  In 
chains  and 
Ilnlcs. 
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D.  11 

33,95 
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D.  12 

37 
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./.... 

B.ai 

0.03 

2.77 

D.  1 

8.00 
18.00 

21.50 
26.00 

7.50 

27.80 

« 

1 

0.07 

5.40 

C.  1 

5.05 

2 

1.19 

84.65 

3 

26.40 

8.38 

4 

3.12 

5 

3.20 

6 

13.00 

7 

2.23 

29.00 

C.   2 

21.40 

B.H.  1 

32.70 

D.  1 

2.91 

0.10 

0.07 

5.30 

B.H.I 

21.59 

D.  1 

0.40 

6.11 

GENERAX  DESCRIPTION. 


Kingsley  Brook  feeder  —  (Coucluded). 

Dam  in  Kingsley  brook 

Kingsley  brook  reservoir  dam  and  discharge 

pipes.     (The  dam  is  used  as  a  road.) 

Road  bridge 

Bulkhead 

Mohawk  Fbbdbk  (Rome). 
Bulkhead 

Mohawk  River, 

Stone  dam  in  Mohawk  river \ 

Mohawk  river  to  Delta  dam 

Mohawk  river  to  Lansing  kill    , 

Lansing  KiU. 
Lansing  kill  to  dam,  near  lock  No.  33,  Black 

rivf-r  canal 

Lansing  kill  above  dam 

Feeder, 
Feeder  between  locks  Nos.  63  and  70,  Black 
River  canal 

Oneida  Cbeek  Feeder. 

Bridge    

(^nlvert ,. . 

Sherman  street  bridge 

Elm  street  bridge 

New  York  Central  Railroad  biidge 

Madison  street  bridge 

Phelps  street  bridge 

Cherr}''  htieet  bridge 

Walnut  street  bridge  

Culvert 

Bulkhead 

Dam  on  Oneida  creek 

C0WA8RALON  Feeder. 

Guard-gate 

i^ulkhead  and  spillway 

Dam  in  Cowassalon  creek 
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the  atructures  on  the  Erie  eancU,  feeders  and  reservoirs. 


• 

Trapeaoidal 
truss. 

Clear  span  of 
bridge. 

1 

Number  of 
roadways. 

Width  of 

roadways  on 

centers. 

Number  of      i 

sidewalks.  ; 

1 

Width  of 

sidewalks  on 

centers. 

1 

Skew. 

Perishable 

parts 
renewed. 

t 

• 

•  a    •    • 

•  •     •     a 

m    •    •    • 
a    •    a    • 

a    •    a    a 

a    a     a     a 
a    a    a    a 
a    a    a    a 

a     a    a    a 

a    a    a    a 
m    »    »    » 
■    a    a    • 

a    a    a    a 

a    a    a    a 
a    a    «    a 
a    a    a    • 

1 

« 

a    a    a    a 

1865 

a    a    •    a 
•    a    •    a 

»    »    m    • 

9      *      •      * 

a    •    a    a 
a    a    a    a 

• 

« 

a    a    «    a 

•  a    a    a 

a    •    a    a 

a     a     a     • 

•  a    a    a 
»    m    »    • 

•    ^    •    «    •    • 

• 

a    a    a    a 

a 
a 

a    a    a    a 

a    a    •    • 
«    »    »    t 
a    a    a    • 

a    a    a         «    a 

m    %    9    %    •    *    ^ 
a    a    a    a         »    a    » 

aaaaaaaa 

1 
] 

1 

] 
] 

1 
1 
1 

•        • 

i     • 
a    < 

L8': 

[St 
iSt 
[St 

a    a 

•    a 

1    a 
■    a 

1    • 
>    • 
)    • 

)6 
)6 

1    a 

JS 
JS 

\s 

\S 

280 


Annual  Eeport  of  thk 
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21 


c. 


1 
1 


B.H.  1 
D.     1 


D.     2 

2 


B.  ir.  2 

3 


D.     3 


C.  I 
W.    1 

B.H.  1 

D.  1 


D.    2 


D.    3 


1 

2 

W.   1 
3 


0.03 


0.28 


11.00 


11.61 


22.00 


0 .  33 

•    •    •    » 

0.83 
17.50 


19.30 


20.30 


0.08 


2 .  30 

4.23 

1.91 

13.75 


1.50 
10.58, 


2.57 
14.70 
11.35 


^    •    •    •    • 


26.75 
1 8 .  00 
22.00 


6.60 


0.04   ,   68.30 

12.30 

1.67      46.60 


GENERAL  DESCRIPTION. 


Chittenanoo  Fkedeb. 

Erie  street  bridge 

Guard-gates 

Culvert 

Bulkhead 

Dam  in  Chittenango  creek 

ChUte7ia7i(/0  Creek. 

Dam  at  Cazenovia 

Mill  street  bridge 

Erieville  junction 

Cazenovia  Jjtilce  Outlet, 

Bulkhead 

Fonnan  street  bridge  (Whij)ple) 

Cazenovia  lake 

Chittenango  Creek, 
Erieville  reservoir,  dam,  well-house  and  dis- 
charge pipes ; . . . 

Limestone  Feeder. 

Culvert 

Waste-weir  on  towpath 

Lulkhead 

Dam  in  Limestone  creek 

J/}meMon4t  Creek, 
DeRuyter    reservoir,   dam,   well-house   and 
discharge  pipes 

TJeRuyter  Reservoir, 
Head  of  reservoir : 

lloughnioga  Feeder, 

Two  road  bridges,  three  farm  bridges  and 
five  stone  overfalls  in  feeder  from  Tiough- 
nioga  river 

Dam  in  Tioughnioga  river 

Orville  Feeder. 

Road  bridge .«. 

Orville  road  bridge  (Whipple) 

Wa.«te-weir 

Dunlap's  road  bridge 
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the  structures  on  the  Erie  canal,  feeders  and  reservoirs. 
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B.  II.  1 
D.  1 


D.  2 


1 
W.   1 

B.  H.'  1 
D.  1 


B.H.2 
D.  2 
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D.  1 
D.  2 


B.H.1 

B.II.2 

D.  1 


D.  2 
B.H.3 
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D.  1 


17.00 


0.18 


0.09 


9.50 
9.61 

0.18 


Distance  from 
Erie    canal 
in    miles  — 
approxi- 
mate. 

Distances  In 
ciiains  and 
Unks. 

2.00 

26.06 

2.22 

17.60 

2.22 

3.92* 

0.96 

76.60 

6.60 

1.69 

62.00 

1.69 

11.70 

11.70 

12.35 
2.00 


3.28 
3.52 
0.25 


5.50 


14.00 


GENERAL  DESCRIPTION. 

I 

Orville  Feeder  —  ( Concluded). 

Steel's  farm  bridge 

Two  overfalls  (stone) . .    . . . .  , 

Bulkhead 

Dam  in  Butternut  creek 

JBiUtemtU  Creek, 
Jamesville    reservoir  dam,   well-house    and 
discharge  pipes 

Cahtllur  Fbbdbb. 

Street  bridge 

Waste- weir 

Guard-gate 

Bulkhead 

Dam  in  Nine  Mile  creek 

Nine  Mile  Creek, 

Bulkhead  

Dam  at  foot  of  Otisco  lake 

Otisco  Lake  Reservoir, 
Road  bridge  near  head  of  lake 

Carpenter  Brook  Feeder. 

Guard-gates 

Dam  in  Caq)enter's  brook    

Dam  (for  reservoir) 

Jordan  Fekdbr. 

Street  bridge 

Bulkhead 

Bulkhead  

Dam  in  Skaneateles  creek 

Skaneateles  Creek, 

Dam  at  Skaneateles 

Bulkhead 

Bridge  over  outlet 

Centbbpobt  Fsbdbr. 
Dam 
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the  gtruehtres  on  the  Erie  canaL  feeders  and  reservoirs. 
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124 


R.    1 
..... 

W.  1 

1 

B.H.  1 

D.  1 


B.H.  2 

D.  2 
2 


©Sao 


0.16 
0.52 
1.85 
2.10 
2.10 


10.00 
11.25 
18.00 


GENERAL  DESCRIPTION. 


Port  Byron  Feeder. 

Receiver  at  canal 

Wrought-iron  pipe 

Gate-house  and  well , 

WastCTweir , 

Road  bridge , 

Bulkhead 

Dam  in  Owasco  creek , 


Otoasco  Creek. 

Bulkhead 

Dam  at  Auburn   

Road  bridge  over  outlet  . . . . 
Owasco  lake 
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the  strt^ctures  on  the  Erie  canal,  feeders  and  reservoirs. 
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TABLE  No.  4 


r 

(Continued) — Showing  the  length  of  levels 
(Commencing  at  the  junction  of  the 


GENERAL  DESCRIPTION. 


.26 


1.31 


1.69 


1.82 


1.94 


2.51 


4 .  35 


4.91 


3.65 

•  •   •   •    ■ 

5.30 

•  •    •   •    • 

11.70 

32.30 
51.55 


20.01 
2.00 


5.30 
4.55 


9.90 


12.70 


32.54 


147.70 


44.80 


LeVKL  No.   1,   135^^  (/UAIN8. 

Change-bridge  connected  wath  James  street 

bridge 

James  street  bridge,  8yracuse(  Whipple  arch) 
Willow  street  bridg(',Syracuse(  Whipple  arch) 
N.  Y.jW.S.  &  B.  railroad  lift-bridge,  Syracuse. 
Salina  street  foot-bridge,  Syracuse  (girder)  . 

Salina  street  lift-bridge,  Syracuse 

Syracuse    and    Chenango    Valley    railroad 

swing-bridge  (plate  girder) 

Division  street  bridge,  Syracuse    (Whipple 

arch) , '. . 

Bear  street  bridge,  Syracuse  (Whipple  arch) 

Stringer  bridge  over  Haskins  race 

Spillway  at  Haskins'  mill,  sixty-five  feet  long 
Salina  street  bridge,  Syracuse  (Whipple  arch) 
Head  of  lock  No.  1,  eleven -feet  lift,  southward 

Levkl  No.  2,  9jYo  Chains. 
Covered  sluice  around  locks  Nos.   1    and  2, 

430  feet  long 

Park  street  bridge,  Syracuse  (Whipple  arch) 
Head  of  lock  No.  2,  eleven-feet  lift,  southward 

Level  No.  3,  9^q\  Chains. 

Spillway  on  berme  side 

Head  of  lock  No.  3,  stone,  ten  and  one-half 
feet  lift,  soutli ward 

Level  No.  4,  435  j^^  Chains. 

Cliange-bridge 

Side-cut  to  salt  works 

Composite  culvert 

N.  Y.  C.  and  Hudson  R.  R  R.  bridge ;  freight 

track  (lattice) 

Spillway,  stone 

Salt  work    bridge  (Main)  Greenpoint 

Greenpoint  road  and  change-bndge  (iron  ) 

chords) ) 

Syracuse  and  Nortliern  railroad  bridge  (R. 

W.  A  O.  R.  R.)  pin  connected 

Stone  culvert  at  Liverpool 

Spillway 

Liverpool  road  bridge 
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on  the  Oswego  canal  and  the  structures  on  each  in  their  order. 
Erie  and  Oswego  canals  at  Syracuse. ) 
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Number  of 
structure. 

a 

lis 

C.  3 

5.97 

11 

6.92 

Hi 

B.  H.  I 

7.38 

12 

7.89 

13 

12.72 

14 

14.73 

■ 

•   •   •   •   »    ) 

15 

16.98 

17.00 

16 

17 

17.17 

C.  4 

17.68 

18 

20.23 

19 

• 

20.38 

21.17 

eScS 

CO  fj 

5  • 


84.90 
76 .  00 


36.58 


40.83 


386.00 


160.85 


180.12 
1.80 

6.60 
0.80 

6.00 

40.70 

203.87 

6 .  00 

6.22 


63.30 


GENERAL  DESCRIPTION. 


Lkvel  No.  4  —  {(^oncltided). 

Culvert. 

Road  change-bridge    (Whipple   pipe)   Mud 

Lock 

Approach  east  side  of  bridge  No.  11,  over 

State  ditch 

Outlet  bridge  (Whipple  arch)   

Bulkhoad,  just  above  lock  No.  5,  sixteen  feet 


long 


Head  of  lock  No.  6,  9^^^  feet  lift,  southward. 

Level  No.  5,  769^^  Chains.     (River.) 

One  sluice,  wood,  through  towpath 

Cold  Spring  bridge  (Whipple  arch)* 

P]leven  sluices,  wood,  through  towpatJi    .    . . 

Belgium  road  bridge  (Whipple  arch)* 

Seven  sluices,  wood,  through  towpath 


rhree  River  Point  towpath  and  road  ^ 
bridge,  six  spans,  whole  length  of  I 
bridge,  312y'^2^  feet,  four  juer  cribs,  lO^J^ 
each  and  one  pile  pier  ten  feet 


Five  sluices,  wood,  through  towpath    .... 

(Jiie  sluice,  stone,  through  towpath 

Two  sluices,  wood,  through  towpath    .... 
Lock  street  bridge,  iron  chords,  connected 

with  river  bridgte  at  Phoenix* 

Head  of  guard-lock  No.  1,  at  Phcenix. . . . 


} 


Level  No.  6,  270y\)^  Chains. 
Phienix  darn,  stone  spillway,  440  feet  long. . 
Bridge  street  bridge,  Pha»«ix  (iron  chords) . 

Phcenix  change  and  road  bridge 

Brandy  brook  culvert 

Change-bridge  at  Hinmansvilie 

Hinmansville  road  bridge  (iron  chords)*   . . . 
Head  of  lock  No.  6,  seven -feet  lift,  southward. 

Level  No.  7,  187j^\  Chains. 
Seven    sluices,    wood    abutments,    towpath 

side 

Guard-lock  No.  2,  on  berme  side  (not  used) . 

*  Coonected  with  town 
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on  the  Oswego  canal  and  the  structures  on  each  in  their  order, 
Erie  and  Oswego  canals  at  Syracuse.) 


0 


Iron. 


Iron. 


Iron .  . 


Iron . 


•   •   «   • 


h 


Wood 


Wood 


d  ■ 


71  * 


40  ^ 


82,« 


2 


163,» 


t 


lOI-^- 


i 


24  A 
40tV 

48  2 
48 
4.S  • 


Wood 


Wood 

\^  OOd 


Wood 
Wood 


I 


6410 

"*12 


1 
1 


1 


Vl 


0 

in 

^|8 


l.S  • 
^^12 


14  ^ 
15 


iOi2 


8 


1710 
^  'l2 


15,«. 


^1 


a 

5-35 
i|8 


•    •    •    •    • 


•    •    •    • 


•    •    •    •    « 


•    •     »    • 


79  8 


2 


7;^i  1 

791  1 


I 


1 

2 


1 
1 


•20,« 


2 


{ 


18 

1310 
^^12 

1010 
^^12 


.... 


13  * 
IQ  1 

1»12 


■     • 


•     ■     •     • 


•     •     «     ■     • 


tejdget  crossing  the  river. 

1891.  37 


Si 

OQ 


•  ^  •  .... 


hi 


1 


.  •  •  . 


1891 


1888 
1887 


1871 

.... 
1873 

.  • . . 


1884 


1881 
1887 

1886 
1887 

1885 

.... 
1891 
1879 
1887 


•  •  •  • 
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Aknual  Report  or  the 


9 
?- 

few 

0 

S  tt 

p 


£ 


S.  5 


20 


S.  6 
21 


22 
2:3 


S.  7 


A.  1 
25 

26 


TABLE  No.  4.  — {Continued)  — Shelving  the  length  of  levels 

(Comraenjcing  at  the  junction  of  the 


22.41 
2^2, .  72 


26.24 


26.71 


29.07 


t  &  ■  • 


27.29 


99.20 
24 .  80 


281.91 


17.05 


9.10 
8.00 


28.34 


27.4.3 


27.81 


28.64 


7.84 
1.50 

8.36 


10.54 
1.00 


GENERAL  DESCRIPTION. 


28.00 

2.24 

58.59 
7.83 


Level  No.  7  —  ( (.'o7iduded). 

Spillway  on  berme  side 

Hi  Sid  of  lock  No.  7,  5^^^,^  feet  lift,  south- 
ward   

Level  No.  8,  281^  Chains. 
Eleven    sluices,    wood    abutments,   through 

towpath    

Head  of  guard-lock  No.  3,  stone 

Level  No.  9,  37-[^^  Cuains. 

Pratt  street  bridge,  Fulton 

Oswego  Falls  dam,  stone  spillway,  413  feet 

I;  ng 

Wicks  &  Redhead  }»ulp-mill  bridge  (private) 

Spillway  on  bemie  side 

Foundry  power  bridge  (j)rivate)    

Bro'dw'y  bridge,Fiilton  roa(l( Whipple  arch)* 
Head  of  lock  No.  8,  1 1  ^W  feet  lift,  southward 

Level  No.  10,  46^^  Chains. 

Side-cut  lock,  Fulton  Mills 

Box  factory  bridge  {pn\  ate) : . . 

Box    factory    bridge    over   hydraulic    lock 

(private) .' 

Fulton  dam,  stone  spillway,  503  feet  long  . . 
First  street  bridge,  Fulton  (Whipple  arch) . . 
Oneida  street  bridge,  Fulton  (Whipple  arch) 

State  shoj) 

Head  of  lock  No.  9,  7^-  feet  lift,  southward 

Level  No.  11,  U^^o^  Chains. 

Spillway  at  head  of  lock  No.  10 

Head  of  lock  No.  10,  nine-feet  lift  southward 

Level  No.  12,  96^qV  Chains. 

Foot-bridge  (private)  on  bents 

Aqueduct  (one  span)   

Plankroad    and   change- bridge    (Whipple  ) 

arch I" 

Orchard  change-bridge  (iron  chords) 

Head  of  lock  No.  1 1,  1 1  {^%%  feet  lift  south w'd 

*  ConiMoted  with  town 
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on  the  Osioego  canal  and  the  structures  on  each  in  their  order, 
Erie  and  Oswego  canals  at  Syractise.) 


Trapezoidal 

truss. 

Clear  span  of 
bridge. 

ll 

■  •      •      ft 

•  •      •      • 

•  ■      •      fti 

•  •      •       • 

1 

•  •      •      • 

1 

.... 

1 
1 

•  •      •      • 

■  i            • 

1 
1 

•  •     •     • 

1 
1 

•  •     •     • 

■  •     •     • 

•  •     •     • 

•  •    «     • 

■  •     •     • 

»     ■     • 

1 

•  *     «     • 

Width  of 

roadways  on 

centers. 

.  •  .  . 

.... 

a     •     •     . 

•  •     «     . 

.... 
.... 

•  •           ■           • 

•  »           •           • 

•  •           •           • 

2 

•  •    •    • 

•  •    •    • 

•  •    •    ■ 

«    •    •    « 

•  •    •    • 

2 

2 

■  •   •   • 

«   •   •    • 

•  a    •    • 

■  •     a     • 

1 

•  •     •     • 

•  •     ■     • 

•  •     •     • 

Width  of 

sidewalks  on 

centers. 

i 

1 

Perishable 

parts 
renewed. 

Iron  .. 

Iron  . . 

Iron  . . 

Iron  . . 
Iron  . . 

Iron  . . 

^    •    •    •     • 

Wood 

•  •       •   • 

Iron. 
Wood 

Wood 
Wood 

72H 

884i 

77 
77A 

14 

8 

9 
19^ 

17 
19   . 

18 

10|| 

12i 

1 

*"6VV 

6 
6 

•   -•••• 

R)ad 
change. 

•  «  •  •       •  •  • 

•  •  «  «        •  •  • 

«  •   «   «       •  •  ■ 

1887 
1888 

■  •   •  • 

1889 

1886 

.... 
.... 
1891 

•  •   •   • 

1888 
1891 

.  • .  ■ 
1888 

»   •   •   ■ 

1888 
1870 
1Q89 

«   •   •   • 

1890 

■  *    ■    • 

1890 

«   •    ■   • 

9      •      •      • 

•  •      •      ■ 

1888 
1889 

bridge  croflsing  the  river. 
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Annual  Report  of  the 


TABLE  No.  4  —  (Continued)  —  Shxyunng  the  length  of  levels 

(Commencing  at  the  junction  of  the 


*.8 


% 


S.  8 


^■3 
So 

33S 


^ 

0 

■ 

m 

«  •  •  .  • 

30.42 

' '27 

28 

32.13 

32.70 

33.32 

29 

•   •  '  • 

33.46 

S.  7i 

34.61 

■^ 

:J5.67 


36.04 


•  *  .  . . 

37.00 
37.06 


142.14 


3.00 

10.29 

123.43 


45.31 


50.20 
2 .  30 
8.50 


02.03 


84.68 


3M.17 


76.61 
4.65 


GENERAL  DESCRIPTION. 


Level  No.  13,  14 2^5*5^  Chains. 

Eight  Hhiices,  wood  abutratnts,  through  tow- 
path  

Bridge  over  Black  creek,  towpath,  wooden 
.abutments  (stringer) 

One  shiice,  wood  abutments,  through  towpath 

Head  of  guard-lock  No.  4  (Battle  island) . . . 

Level  No.  14,  182^^^  Chains. 
Van  Buren  dam,  stone,  spillway  662  feet  long. 

Change-bridgt'  (Battle  island)   

Change-bridge  (Bundyville) 

Three  sluices,  wood  abutments,  through  tow- 
path  

Head  of  lock  No.  1 2, 1 1-^^  feet  lif  t,80uthward. 

Level  No.  15,  61  Chains. 
Minetto  dam,  stone  spillway,  445  feet  long  . 

Minetto  road  bridge  (Whipple  arch)* 

Head  of  lock  No.  13,  b-f^-^j  feet  lift,  southward. 

Level  No.  16,  ^2r^^  Chains. 
Two  sluices,  wood  abutments,  through  tow- 
path 

SpiUwav  on  berme 

One  sluice,  stone  abutment,  tow})ath  side.  . . 
Head  of  lock  No.  14,  9^^  feet  lift,  southward. 

Level  No.  17,  84-^^^^^  Chains. 
High  dam,  stone,  spillway  363  feet  long. , . . 
Head  of  lock  No.  15,  5^*^^  feet  lift,  southward. 

Level  No.  18,  30^^  Chains. 

Spillway  on  berme  side 

Head  of  lock  No.  1 6, 8^^^  feet  lift,  southward. 

Level  No.  19,  81  ^^V  Chains. 
Sluice  No.  62,  stone  abutment,  through  tow- 
path 

Osw^ego  dam,  stone  spillway  530  feet  long. . 

Head  of  guard-lock  No.  5 

River  wall  from  Oswego  dam  to  guard-lock 

No.  5 ; 

*  Connected  mflth  town 
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on  the  Oswego  canal  and  the  structures  on  each  in  their  order, 
Erie  and  Oswego  canals  at  Syracuse. 


Iron. 


s 


Wood 
Wood 


•  •  •  «  • 


^js 


it 

o 


20 


-I 

n3 


74  8 
C412 


8^*2 


1 
1 


?18 


bridge  croflsing  the  river. 


12,': 


2 


13,*. 
14A 


gas 


I 


18 


0 

-a 


•  ••••• 


I 


1888 


1891 
1891 


1891 


1884 
1872 


1890 


1890 
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AnJNUAL   ErBPORT  OF  THE 


TABLE  No.  4— (Continued)— Sh<nvi7ig  tiie  length  of  levels 

(Commencing  at  the  junction  of  the 


0.5 
31 


S.  9 


1 

2 

3 

S.  1 


2 
3 


37.62 


37.78 


From 
locU  No.  H. 


0.46 


10.86 


From 
main  line. 

0.36 


0.60 


11.10 


10.00 


12.36 


2.60 
11.90 
22.05 
18.50 

13.83 


27.78 
7.10 
5.26 

7.10 


GENERAL  DESCRIPTION. 


Level  No.  20,  23^  Chains. 

Weigh-lock  (abandoned) 

Hubbard  street  bridge  (iron  chords) 

Culvert  from  race  to  mills 

Head  of  lock  No.  17,  lO^^V^^^tlift,  southward 

Level  Ni  .  21,  21^  Chains. 

River  wall  from  lock  No.  17  to  lock  No.  18. 

Culvc'  t 

Utica  street  bridge,  Oswego  (Wl)ipple  cast, 
deck  truss)* 

Railroad  bridge  (Midland),  Oswego  (Whip- 
ple cast,  doable  track 

Spillway  on  berrae 

Head  of  lock  No.  18,  9yVi7  feet  lift,  south- 
ward, at  high  water  and  13 -jf^  feet  lift, 
southward,  at  low-water  mark  ...    

Level    of    Oswr.oo     Harbor     and     Lake 

Ontakio. 
River  wall,  on  berrae  side,  extends  from  lock 
No.   18  lljVff  ^^''^i"^  ^^^  ^^^'  Jiorth  line  of 
Bridge  street  and  fifty  chains  from  Bridge 

street  to  mouth  of  harbor 

State  shop  is  located  on  the  berme  side  of 

lock  No.  18 

Bridge  street  bridge* 

Salina    Side  cut    Level    (North)     l^^f^ 

Chains. 

Head  of  lock  No.  4 

Spring  street  bridge  (on  bents) 

Third  Nortli  street  bridge  {on  bents) 

Sixth  North  street  bridge  (on  bents) 

Spillway  and  waste- weir 

End  of  side  cut 

Salina    Side-cut    Level     (South)     93  j^ 
Chains  (Including  Slips). 

Park  street  (or  Liverpool  road  bridge) 

Salina  street  (Whipple  arch,  cast  iron) 

Bridge  over  side-cjit  to   salt  blocks  (wood 

abutments) 

Marsh  street  (stringer) 

*  Connected  with  city 
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on  the  Oswego  canal  and  the  structures  on  each  in  their  order. 
Erie  and  Oswego  canals  at  Syi^acuse.) 


Iron  . . 


Si 


Wood 


Iron. . 
Iron. . 


o 


9^S 


102 


\l2-h 


Wood 
Wood 
Wood 


Iron. 


Wood 


17H 

bridges  cronaing  the  river. 


51>tV. 


§2 


1 
1 
1 


1 
1 

1 
1 


^ 


19Vs 


20H 


19 


to 


i2-,V 


19t«b 
19^j 

20^ 


d 
2fe  d 


^ 


7A 


sal 


1866 

1888 


1869 
18'?6 


1888 


188^ 


1887 


1881 

1887 
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TABLE  No.  4  — (Continued)— 5/iow?ingr  tJie  length  of  leveU 

(Ck)mmencing  at  the  junction  of  the 


1 
2 
3 
4 
6 


6 


•   ■   •   •   • 


From 

Cold- 

spring 

bridge. 

5.06 
5.83 


5.83 
6.08 
6.21 
6.29 

6.38 
6.43 

18.16 


From 
Oswego 

river 
(Thr.»e 

River 
Point). 


8.13 


14.49 


18.79 


404.76 
61.45 


20.50 

10.30 

6.00 

7.10 
3.00 


GENERAL  DESCRIPTION.    . 


Slips  at  Liverpool  20  Chains  Long  (Ag- 
gregate). 
Swing-bridge  over  south  slip  

Seneca  River  Towing  path,  46 6^^^^  Chains. 

Float-bridge,  436  feet  long 

Foot  of  lock  at  lower  end  of  side-cut 

Baldwinrville  Side-out  Level, 
46,Yo  Chains. 
Side-cut  lock  (wood),  ten  feet  lift,  westward. 

Swing-bridge  (to  saw  mill) 

Swing-bridge  (to  flour  mill)  Wilkint» 

Swing-bridge  (to  flour  rail!)  Frazee 

Swing-bridge,  raili*oad  bridge 

Bridge  street  (Baldwinsville)  wrought-iron  . 

Guard-gates  at  dam 

River  dam,  385  feet  long 

Bridge  at  Jack's  reefs 

O.neida  River  Improvemenp,  from  Three 
River  Point  TO  Brewerton,  20  Miles. 
The  structures  are; 

R.  W.  &  O.  R.  R.  bridge,  two  spans,  Howe 
truss 

One  tree  dam  at  Oak  Orchard 

One  steamboat  lock  at  Oak  Orchard  120 
feet  long  and  tliirty  feet  wide,  three-feet 
lift 

One  swing-bridge  ninety-five  feet  long,  forty- 
five  feet  opening  at  Oak  Orchard* 

One  crib  and  stone  dam  at  Cauglidenoy 

One  steamboat  lock  at  Caughdenoy  120  feet 
long,  thirty  feet,  wide,  three-feet  lift 

One  swing-bridge  over  lock,  thirty-one  feet 
opening* 

R.  W.  A  O.  R.  R.  bridge  j  ^T.^lf  '^*°'' ' 

^    f  one  8\\ang 

One  swing-bridge  at  Brewerton  eighty-five 

feet  long,  forty-five  feet  openiiig*  ...    ... 

*  These  are  connected  with  town 
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on  the  Oswego  canal  and  the  structures  on  each  in  their  order. 


Erie  and  Oswego  canals  at  Syracuse.) 

Arch  truss. 

Trapezoidal 
truss. 

Clear  Hpan  of 
bridge. 

|| 
S£ 

•  •   • 

■  •   •   • 

•  •    •   • 

•  *   •   • 

•  •   ■   • 

•  •   •   • 

■  •   •   • 

• 

1 

■  •   •   ■ 

•  •   «  • 

•  •       •       V 

•  •    •    • 

1 

Width  of 

roadways  on 

centers. 

Number  of 
sidewalks. 

Width  of 

sidewalks  on 

centers. 

B 

1        - 

Perishable 

parts 
renewed. 

..... 

Iron  . . 
Iron  . . 

1 

W<>od 
Wood 
Wood 
Wood 

Wood 

Wood 

Wood 
Wood 
Iron. . 

Iron. . 

IQl  0 

^^12 
^J  12 

26 
45 1^2 

98 

45 

31 
45 

11   B 

life 

14  4 
*^12 

14 

•                                           ..                                          ...                                           •••                                                                                      .                                ........1 

•  •••«< 

■■"sV 

•  ••••• 

....    .... 

f 
........ 

...   ...... 

...... 

1886 

« 

1865 

1870 
1867 

•       •   •   • 

1887 

1867 

1885 

1888 
1882 
1888 

•  1883 

bridges  croflsing  the  river. 

1891. 


88 
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TABLE  No.  4  —  (Continued)  —  Shoioing  the  length  of  the  levels  on  the 
at  Montezuma y  and  their  structures^  each  in  their  order ^  including  the 


at; 

V5 


2 
3 


4 
5 


G 


8 


9 


10 


lllw 


o 


20.88 
'^0.54 

20.51 


20.13 
19.99 
19.63 
19.45 


18.74 
18.37 


14.10 


13.44 


13.23 


13.00 


I  2 .  84 


12.39 

11.14 
10.60 


is   - 


27.80 
2.50 


29.85 
11.70 
28.35 
14.90 


5.5 .  70 


371.85 

50.55 

2.10 

14.45 
2.50 

18.42 


6  25 
3 .  40 
2.95 


3.65 
13.50 

3.10 
16.20 

99.60 
43.50 


OBNERAL  DESCRIPTION. 


Seneca  Lake  Level  No.  1,  630,^0  Chains. 

P^ers  in  harbor  at  Geneva    

Towpath   bridge    No.   1   over  Castle  creek, 

Geneva  (stringers) 

Lake  street  bridge,  Geneva  (Whipple  arch). 
Iron-truss  carrier  to  malt-house  (private) . . . 
Towpath  biidge  No.  2,  four  spans  (pile  bents). 

Evans  street  bridge  (Whipple  arch) 

Pre-emption  road  bridge  (Whipple  arch) . . . 
Towpath  bridge  No.  3,  twenty-two   spans, 

(pile  bents) 

Three  sluices 

Teal's  road  bridge  (Whipple  arch) 

New  outlet  bridge 

Geneva,    Ithaca  and   Sayre  railroad  bridge 

(pin-connected) 

Eight  sluices 

fowpath  bridge  No.  4,  over  White  creek 

(stringer) 

One  sluice 

Waterloo  stone  dam,  130^  feet  long 

Locust     street    road    and    change-bridge  \ 

Whipple  arch) J 

Towpath  bridge  No.  5,  over  factory  flume,  ) 

two  spans j 

Virginia  street  bridge,  Waterloo  (Whipple 

arch) 

Two  sluices 

Foot  of  lock  No.  1,  7j\®o  feet  lift,  westward. 

Level  No.  2,  12^Yo  Chains. 

Swift  street  bridge  (Whipple  arch) 

Towpath  No.  6,  draw-bridge  to  dr^-  dock  . . 
Foot  of  lock  No.  2,  seven-feet  lift,  westward. 

Level  N".  3,  2^1^^^  Chains. 

Tow[)ath  bridge  No.  7,  four  spans 

Gorham  road  bridge 

Towpath  bi  idge  No.  8,  four  sj>ans 

Towpath   bridge  No.   9,  over  Silver    creek 

(stringer)  

Kingdom  road  bridge 

Tow()ath  bridge  No.  10,  over  Sackett's  creek 

(stringer)   


/ 
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Cayuga  and  Seneca  canal  from  Geneva  to  the  junction  of  the  EiHe  canal 
Cayuga  side-cut  from  Mud  lock  to  Cayuga  bridge  and  Cayuga  inlet. 


• 

2 

< 

Trapezoidal 
truss. 

Clear  span  of 
bridge. 

• 

•-it 

width  of 

roadways  on 

centers. 

Number  of 
sidewalks. 

Width  of 

sidewalks  on 

centers. 

• 

Perishable 

parts 
renewed. 

Iron  .. 

Iron  a  a 
Iron  .. 

Iron  . . 
Iron  . . 

Iron  a . 
Iron  . . 

Iron  . . 

•  .     a     .     . 

a      •      •             • 

Iron .. 

•  *    •   • 

•  •    •        • 

Wood 
Wood 
Wood 

•  •  •   • 

Wood 

15 

791  > 
'"i« 

265 
71  * 

19 

J21H 
i  21  A 

83  A 

21  A 

113  A 

75,1, 

151,1, 

30  A 
17  •» 

.... 
1 

2 

•  •    •    • 

1 
1 
1 

1 

.... 
1 

•  •    •    ■ 

1 

ft    •    «    ■ 

1 

•  •    •    ■ 

[  1 
2 

•  ■    »   • 

•  •    «    • 

1 
1 

•  «   •    • 

1 
1 
1 

1 
1 

1 

12 

18 
19 

It;   3 
'^12 

18 
15  6 

12 
"17" 

12,6, 
18 

18,\ 
\\,\ 

»A 

i«A 
ii,t. 

2 

r ' ' ' 

.... 

•  •  ■  • 

2 

•  •  •  • 

■  •  •  • 

•  •  •  • 

.... 

•  •  «  ■ 

•  •  •  • 

•  •  •  • 

•  •  •  • 

•  a     •     • 

•  »     ■     • 

* 

6  ^ 
"12 

...... 

.  .\.  .  •  • 

fii  0 
"12 

• 

1 

•    •    •          •    ■    « 

•  •    •    « 

•  •    •    • 
■    •    •    • 

«    •    •    • 

•  •    •    • 

1873 
1881 

1874 

•  •    •   • 

1874 
1869 

•  •   «   • 

•  •     a     « 

1888 

•  •    •   • 

1885 
1870 

•  •   •   • 

1890 

•  •     a     • 

«     •     •     a 

1890 

a     •     •     a 

1870 

1887 
1882 
1881 

a     a     •     a 

1883 
. . « • 
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TABLE  No,  4 — (Continued)  —  Showing  the  length 


• 
e 

Cumulative 
distance  In 
miles  from 
Erie  canal. 

Distance   in 
chains  and 
links. 

D. 

11 

2 
1 

9. 

71 

70. 
3. 
1. 
5. 

90 
90 

S. 

30 

9. 

58 

80 

S. 

2 

# 

3. 
3. 

0. 
8. 

10. 
8 
15 

8 
2 

27 

80 

9. 

• 

48 

92 

12 

63 

9. 

36 

52 

s. 

3 
13 

73 

40 

8. 

91 

87 

68 

D. 

3 

• 

8 

9     •     m 

.44 

.50 
.37 

•  •  •  • 

•  • 

•  • 

■  ■  • 

136 

.13 

D 

14 
.  4 

6 

.74 

22 
I/) 
i)2 

.50 
.60 

6 

.11 

.80 

•  •  •  • 

•  • 

■  * 

4 

•  ■  • 
.99 

7 
2 

1 

.10 
.60 

15 

.65 

GENERAL  DESCRIPTION. 


Level  No.  3  (Concluded). 

Sodus  Bay  railroad  bridge,  Howe 

Bridge  street,  Seneca  Falls  (Whipple  arch) . 

Sene^'a  Falls  stone  dam,  180  feet  long 

Spillway  on  towpath  side 

Foot  of  lock  No.  3,  ten  feet  lift,  westward . . 

Level  No.  4,  7iVo  Chains. 
Spillway,  stone,  on  berme 

Tow^path  bridge  No.  1 1,  two  spans 

Foot  of  lock  No.  4,  nine-feet  lift,  westward  . 

Level  No.  5,  9^^^%  Chains. 
Ovid  htreet  bridge,  Seneca  Falls  (deck  truss). 
Foot  of  lock  No.  5,  nine-feet  lift,  westward. 

Level  No.  6,  35   Chains.    . 

Spillway,  217  feet  long  (berme) 

Seneca  street,  change  and  road  bridge 

Foot  of  lock  No.  6,  9^%%  feet  lift,  westw-ard. 

Level  No.  7,  38j*(*j,  Chains. 

Towpath  bridge  No.  12,  five  spans 

Dam  217  feet  long 

Foot  of  lock  No.  7,  six-feet  lift,  westward . . 

Level  No.  8,  267,  J <,  Chains. 

Six  sluices  through  towpath 

N.Y.C  &  H.  R.  R.R.  bridge,  old  road,  lattice 

One  sluice  through  towpath 

Demont's  road  bridge 

River  dam,  loose  stone  on  berme  side 

Foot  of  lock  No.  8,  5jYo  feet  lift,  westward . 

Level  No.  9,  9^^^^^  Chains. 
This   level   ci-osses   Cayuga  outlet  on  same 

level  with  Cayuga  lake 

Towpath  bridge  No.  13,  over  outlet  (stone 

abutments,  five  spans)  

Head  of  lock  No.  9,  ten-feet  lift,  eastward. . 

Level  No.  10,  391  ^^o*^  Chains. 
Change  bridge  at  junction  with  the  Cayuga 
side-cut 
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of  the  levels  on  the  Cayuga  a^id  Seneca  canals  etc 


Iron  .. 


At 


Wood 


Wood 


Iron. 


Iron. . 


Wood 


Iron. . 
w/)od 


Wood 


5 


72, \ 


I 


10  4 


59*  0 


74.  4 


233, «2 


105}  g 


69,» 


8 


an 

Zt 


a 

«40 


.8 


} 


259i<tj 


Wood 


71  • 


8 


1510 


10,\ 


26 


20 


11  * 


14  ' 


8 


16,*, 


loll 
1^1  8 


12,V 


%3 

*"  it 

5i5 


8A 


•    •    •    •    • 


•    •    •    • 


9 


•    •    •    « 


•    •    •    • 


(S  cS  V 

hCta 


1872 
1882 

.  •  •  • 
1870 


1887 


1871 


1891 


•  •  •  • 


1885 


1888 
1870 

1888 
1882 

•   •    «   • 

1890 


1887 
1870 


1879 
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Annual  Report  of  the 


TABLE  No.  i~{Continned)—ShouHng  the  length 


si 

5?5 


16 
C.     I 

17 
2  to  8 

19 
C.     0 


10 


I 
2 
3 


♦a  O*^  4 

o 


:{.85 

•    •   • 

0.54 

•    •    •    • 

0.09 


4.97 


241.50 

3().Srt 

5.08 


7.3H 


.'^15 
l:{7.82 


1  .00 

14.87 
l.tiO 

0.40 
9.91 


GENERAL  DESCRIPTION. 


Level  No.  10,  391  ^W  CiiAiNa  —  ( Contlniced). 

Free  road  bridge  ( Whii)ple  arch) 

Diving  culvert  ^small) 

Stahlnecker's  farm  bridge 

Seven  diving  culverts  (small) 

Ransom's  road  bridge 

Diviner  culverts 

Head  of  lock  No.  11,  tliree-feet  lift  eastward 

Level  No.   11,  Montezuma,  7iYo  Chains. 
Junction  with  Erie  canal 

Cayuga  Branch  LEVEL,No.lO,140^yQOHAiNs. 

Junction  with  main  line 

Waste-weir 

Head  of  lock  No.  .10,  ten-feet  lift  eastward  . 

Cayuga  Lake  Level,  27 ^Yo  Chains. 

Swing-bridge  over  lock  chamber 

Tow-jmth  bridge  No.  14 

N.  Y.  C.  and  H.  R.  R.  R.  bridge   (old  road) 

lift-bridge 

Pier  at  Cayuga,  654  feet  long 

Cayuga  harbor 

Cayuga  Inlet. 
One  main  pier,  1,000  feet  long  at  Ithaca  . . . 
One  breakwater,  306  feet  long,  at  Ithaca  . . . 

One  light-house  at  Itha(;a 

Iron  swing-bridge  at  Buffalo  street,  Ithaca  . 
Iron  swing-bridge  at  Seneca  street,  Ithaca. . 
Iron  swing-bridge  at  State  street,  Ithaca  . . . 
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of  the  leveU  on  the  Cayuga  ami  Seneca  canaU^  etc. 


s 

< 


51 


Iron  .  . 


W()(m] 


Woixl 


Iron 


3 


i    it 

a 


SIS 


76  A 
72 


•    1 

1 

«    1 

V- 

J«    1 

^» 

4    ' 

^ 

5 

X 

UJf 

* 

fc 

1 
1 

■ 

0«« 


I 
1 
1 


^m 


1  '>  1  fi    ' 

'^19      (••■•I      •••••• 


17 


I  «  «   «   « 


1  Is? 


IS78 
•  •  •  • 
I8i<7 

■    •    •    « 

1S87 


•    •    •    • 


•     •     •     « 


1.^70 


ISH9 

•    •    •     * 

18SW 
•  •  •  • 
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Anotjal  Bepobt  of  the 


v-2 


4 
6 


6 


8 

9 

10 

C.      1 

S.     1 

11 

12 
13 


TAB^E  No.  4  —  (Continued)  —  Shonnng  the  length  of  the  levels 

(From  the  intersection 


0.08 


0.29 


0.44 


0.86 


1.52 


2.12 


2.51 


5.00 


0.50 
5.90 

4.22 
12.58 

10.36 
3.47 

4.53 

27.61 

50.70 
1.98 

48.03 
6.96 

23.99 


3.49  I   78.18 
0,75 


120.31 


GENERAL  DESCRIPTION. 


5 .05        3 .  74 


Lkvkl  No.  1,  6^Yo  Chains 

Junction  with  Erie  canal 

Whitesboro  stieet  bridge,  Rome,  stone  abut- 
ments (Whipple  are!)) 

Foot  of  lock  No.  1,  ten-feet  lift,  northward. 

Level  No.  2,  ^^A^  Chains. 
Dominick  street  bridge,  Rome,  Ptone  abut-  ) 

ments  (Whipple  arch) f 

Foot  of  lock  No.  2,  ten-feet  lift,  northward. 

Level  No.  3,  13^^^,  Chains. 
Stanwix    street   biidge,   stone   abutments  ) 

(Whipy)le  ?  rch) ) 

Foot  of  lock  No.  3,  ten-feet  lift,  northward. 

Lkvel  No.  4,  32,Yo  Chains. 
Thomas  street  bridge,  stone  abutments  (iron 

chords) 

Bh>omfield  street  bridge,  stone  abutments  . . 
Foot  of  lock  No.  4,  ten  feet  lift,  northward. 

Level  No.  5,  52j*(,^q  Chains. 
Huntington   farm    bridge    (on    bents,    iron 

ch«  )rd8) 

Foot  of  lock  No.  5,  ten-feet  lift,  northward. 

Level  No.  6,  54 ^W  Chains. 
Dunham  farm  bridge   (stone  abutments  on 
tow-path  side  and  bents  on  berme  side) . . 
Foot  of  lock  No.  6,  ten-feet  lift,  nortliward, 

Level  No.  7,  226.^0  Chains. 
Water-works     bridge      (stone      abutments) 

Whipple  arch 

Farm  bridge  Con  bents),  Cro wells 

Farm  bridge  (on  bents),  Wilcox 

Culvert  (arch) 

Spillway  (near  culvert'^ 

F'arm  bridge  (on  bents),  Adams 

Farm  bridge  (on  bents),  Hicks 

Road  bridge  near  river  crossing  (on  bents). . 
Foot  of  lock  No.  7,  teu-f«  et  lift,  northward . 
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on  Black  River   canal,  and  the  structures  on  each  in  their  order. 
with  Erie  canal  at  Rome.) 


• 

Arch  truss. 

Trapexoldal 
truss. 

Clear  span  of 
bridge. 

Number  of 
roadways. 

4i 

51 S 

Number  of 
sidewalks. 

a 

• 

ft 

1 

CO 

Perishable 

parts 
renewed. 

k 

ff 

« 

I;;;;;;: 

\ 

>     •     a     •     a     •     •     • 

•  ••••••• 

a«««      a*aa 

•  ••«aft«» 

•  a     a     •           •     •     a 
<      •     •     a     a     •     •     • 

•  •••     avva 

•  •••     •••a 

0 

Iron  . . 

71  »^ 

50  ,\ 

4810 
*°12 

43  « 

48  ^ 
4.1)1 1 

51 
"6()V 

1 

•  •     ■     • 

2 

•  •   •   • 

1 

•   •    • 

1 
1 

•  •    •   • 

1 

■   •   «   • 

1 

«   •   ■   • 

1 
I 

1 

•  •   •   • 

•  •   •   • 

1 
1 
1 

•  •  •   • 

181  0 

•  ••••« 

1     13,*, 
13t. 

t 

1  n  1 

lll2 

•  •     •            a     • 

13  4 
« 

18  3 

12 

12 

10  2 
12 

12 

1 

•  «         •         • 

•  •     •     • 

2 

•  a     •     a 

1 

2 

•  •     •     a 

•  •     •     • 

•  •     •     • 
a     «     •     a 

7  • 

Iron  .. 
Iron  . . 

Iron  .. 

* 

•  «  •  • 

Wood 
Iron  . 

Wood 

Wood 

Wood 
Wood 

Wood 
Wood 
Wood 

1 

I 

1 

< 
< 

1 

'  1 1 
««\ 

a     •     •     •     ■ 

7  « 

1     a     •     •     •     1 
•     •     a     a     < 

5 

{. 

5 
i 

t 
I 

t 

•  ■       «      ■ 

1870 

•  •  •  • 

•  •  •  • 

•  •  *  • 

1886 

•  •     a     • 

■     •     •     • 

1888 

a     •     •     • 

m     •     •     • 

a     a     •     • 

I 

•  a     a     • 

lb86 

1888 

a    •    •    « 

•  •    •     a 

1888 
1886 

•  ■   •   • 

a     •     •    • 

1891. 
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TABLE  No.  4  — (Continued)  — 5/iounnflf  the  length 


Ik  U 

II 
a  * 

'A 


A.  1 


14 


15 


A.  2 

10 

17 

18 

S.  2 

19 

20 


5.55 


5.68 


5.82 


5.98 


6.08 


6.54 


6.85 

7.34 

7 .  92 

8.24 


8.64 


40.02 

■ 

5.00 

3.56 
2.28 


11. (»4 


6.59 

5.84 


8.29 


34.58 

2.28 


24.78 

48.82 
36.70 
16.25 
9.44 

28.61 
3.20 


GENERAL  DESCRIPTION. 


Levkl  No.  8,  40, 8 J,  Chains. 
Foot  of  lock  No.  8,  eleven-leet  lift,  northward 

Level  No.  9,  10^^^  Chains. 

Mohawk  aqueduct,  stone  abutments  and 
wooden  trunks,  four  8[)ans,  forty  feet  each; 
piers  five  feet  wide 

Delta  feeder  is  taken^into  the  canal  seventy- 
five  links  north  of  the  aqueduct 

Foot  of  lock  No.  9,  twelve  feet  lift,  north- 
ward   '. 

Level  No.  10,  llyj^j^  Chains. 
Foot  of  lock  No.  10,  eleven-feet  lift,  north- 
ward   

Level  No,  11,  12^^  Chains. 

Change  and  road  bridge  (on  bents),  Wal- 
worths    

Foot  of  lock  No.  11,  eleven-feet  lift,  north- 
ward  

•  Level  No.  12,  8^^  Chains. 
Foot  of  lock  No.  1 2,  eleven-feet  lift,  north- 
ward   

Level  No.  13,  S6^^\  Chains. 

Road  bridge  (stone  abutments) 

Foot  of  lock  No.  13,  eight  feet  lift,  north- 
ward   

Level  No.  14,  168^^0^  t  hains. 

Aqueduct  over  old  H.  K.  &  ().  R.  R.  cutting, 
one  span,  stone  abutments,  wooden  trunk. 

Farm  bridge,  stone  abutments,  ir  'U  chords 
(l)rivate) 

Farm  bridge  (on  bents),  Wager 

Farm  bridge  (on  bents),  Bray  ton 

Spillway 

South  road  bridge  at  Western ville  (stone 
abutments),  tul>ular 

Road  bridge  (on  bents),  Floyd 

Foot  of  lock  No.  14,  eight-leet  lift,  north- 
ward   
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of  the  levels  on  the  Black  River  canal,  etc. 


1 

1 

Aroh  truss.      . 

"3 

S  • 

f 

1 
1 

Clear  span  of 
bridge. 

1 
1 

1 
Number  of 
roadways. 

Width  of 
roadways  on 
centers. 

£2 
3  « 

«    •    •    ■ 

•  •    •    « 

•  •    •    • 

•  •    •    • 

•  •    •    • 

9      •       •       • 

'     a     ■     • 

•  •     «     • 

•  •     •     • 

■     a     •     • 

•  a     •     • 

•  •     a 

«     •     •     • 

•  •     •     • 
a     a     a     • 

•  a     •     • 

•  •     •     • 

•  •     a     • 

Width  of 
sidewalks  on 
centers. 

1 

Perishable 

parts 
renewed. 

Iron  .. 

•    •    •    • 

Wood 

•       •  •   • 

Wood 

Wood 
Wood 
Wood 

Wood 

4«A 

46H 

48^^r 
49, 'g 

«  •  •  • 

•  •  •  • 

■  •  •  • 

•  •  •  • 

1 

•  •    •    ■ 

•  •    •    • 

1 

•  •    •    • 

•  •    •    • 

1 
1 
1 

•  •    •    • 

1 
1 

•  •         ■ 

•       •  •  • 

1 1 A 
1 1  ,v 

12 

•  •  •     •  • 

•     «     •     a           •     a     • 

•  •  •  • 

1885 
1890 

1882 
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TABLE  No.  4  —  (Continued) — Showing  the  length 


Number  of 
structure 

21 

22 
23 


A.     3 


24 
25 


26 


C.     2 


27 


28 


A.     4 


8.78 


8.94 


9.63 
1 0 .  43 


11.04 


11.28 


11.44 


11.59 


1lM5 


10.90 


12.87 


7.24 

47.74 
17.50 
46.75 


4.52 


43.74 


19,94 


12.;96 


4.66 
7.17 


9.80 


:}4.49 


4.34 


general  description. 

Level  No.  16,  10/^%  Chains. 
Foot  of  lock  No.   15,  eight-feet  lift,  nojth- 
ward 

Level  No.  J  6,  12^^  Chains. 
Foot  of  lock  No.  16,  ten-feet  lift,  northward. 

Level  No.  17,  H^iVo  Chains. 

Westernviile  north  road  l^ridge  (stone  abut- 
ments), iron  chord 

Farm  bridge  (on  bents),  Waldo 

Farm  bridge  (on  bents),  iron  chords.  Beck  with. 

Foot  of  lock  No.  1 7,  eight-feet  lift,  north- 
ward  

Level  No.  18,  48jYo  Chains. 

Aqueduct  (Willis  creek),  stone  abutments 
and  piers,  wood  trunks,  six  spans,  eigliteen 
feet;  each  pier  five  feet  wide.  .* 

Waldo  South  Farm  bridge  (on  bents) 

F'arm  bridge  (on  bents),  Waldo  (north) .... 

Foot  of  lock  No.  18,  ten-feet  lift,  northward 

Level  No.  19,  19  A*   Chains. 

Farm  bridge  (on  bents)  Utley 

Foot  of  lock  No.  1 9,  eight-feet  lift,  northward 

Level  No.  20,  12A*o  Chains. 
Foot  of  lock  No.  20,  ten -feet  lift,  north  ^%ard. 

Level  No.  21,  ll|Yo  Chains. 

Utley  culvert 

Foot  of  lock  No.  21,  ten-feet  lift,  northward. 

Level  No.  22,  44iVo  Chains. 
Old   plank-road   bridge    (stone   abutments), 

Whipple  arch 

Farm   bridge,  dry  stone  abutmeuts    (Buck 

Hill) 

Foot  of  lock  No.  22,  ten-feet  lift,  northward . 

Level  No.  23,  69 A*o  Chains. 
Aqueduct  (Stringer  creek)  stone  abutments 
and  piers,  wood  trunk,  four  spans,  eighteen 
feet  each;  piers  five  feet  wide 
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of  the  levels  on  the  Black  River  canal,  etc. 
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a     •     •     • 

■  •     •     • 

«     «     •     • 

•  •     •     a 

« 

•  a    •    • 

■  •    •    ■ 

•  •    •    » 

.... 

1865 

•  •     •    a 

•  •    •    • 
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Is 


29 


30 


A.     5 


C.  3 

31 


C.  4 


13.02 


13.38 


13.87 


14.26 


14.68 


14.92 


15.07 


15.51 


15.71 


16.13 


Annual  Keport  of  the 

TABLE  No.  4— (Continued)  — S'/iownng  the  Uiigth 


16.62 


6.80 
58.30 

29.10 

17.80 
21.75 

3.45 

27.07 

29.93 

22.97 


4    • 


5.29 

3.80 

25 .  90 


16.60 


3.49 
29.91 


31.00 


GENERAL  DESCRIPTION. 


Level  No.  23  —  ( t'ontmned). 
Side    Hill   road  bridge    (stone   abutments), 

Whipple  arch 

Foot  of  lock  No.  23,  ten -feet  lift,  northward. 

Level  No.  24,  29iVo  Chains. 
Foot  of  lock  No.  24,  ten-feet  lift,  northward . 

Level  No.  25,  39^^©  Chains. 
Road  and  change -bridge  (on  bents) .../.... 
Sluice  on  tow-path  side  (stone  abutments) . . 
Foot  of  lock  No.  25,  ten-feet  lift,  northward . 

Level  No.  26,  30iVo  Chains. 
Aqueduct,    Lansingkill,     stone    abutments, 

wood  trunks,  six  spans,  eigliteen  feet  each ; 

five  piers 

Foot  of  lock  No.  26,  ten-feet  lift,  northward . 

Level  No.  27,  29. ^o  Chains. 
Foot  of  lock  No.  27,  ten-feet  lift,  northward. 

Level  No.  28,  22^V  Chains. 
Foot  of  lock  No.  28,  ten-feet  lift,  northward. 

Level  No.  29,  12^15^,^  Chains. 
Foot  of  lock  No.  29,  ten  feet  lift,  northward. 

Level  No.  30,  S4-^%  Chains. 

Culvert  (arch) 

Road-bridge  (on  bents).  Hall 

Foot  of  lock  No.  30,  ten-feet  lift,  northward. 

Level  No.  31,  IQ-M^  Chains. 
Foot  of  lock  No.  31,  ten-feet  lift,  northward. 

Level  No.  32,  SS^%  Chains. 

Culvert  (arch) 

Foot  of  lock  No,  32,  ten-feet  lift,  northward. 

Level  Nu.  33,  31  Chains. 
Foot  of  lock  No.  33,  ten-feet  lift,  northward 
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of  tfie  levels  on  the  Black  River  canals  etc. 


m 

< 

■ 

Trapezoidal 
truss. 

Clear  span  of 
bridge. 

... 

Number  of 
roadways.  | 

1 

Width  of 

roadways  on 

centers. 

Number  of 
sidewalks. 

1 

ill 

• 

* 

1 

QQ 

Perishable 

parts 
renewed. 

Iron. . 

• 

• 

Wood 

•             •      ■      « 

• 

Wood 

.    •    a    •    • 

a     m^»    *    a 

61, \ 
48tV 

1 

•  «    •    • 

•  ■    •    • 

1 

•  ■    •    « 
■    •    •    • 

«    •    •    ■ 

•  •    •    • 

•  •    •    • 

•  •    •    ■ 

•  •    •    • 

1 

.    a    a    a 
a    a    a    . 

.    a    a    a 

.    a    a    a 
.    a    a    a 

»    •    •    9 

16 

• 

13 

a    a    a    a     .     . 
•         a    a    a    a 

a     a     a    « 
a    a     a    a 

•  .    a     » 

■  a     a     . 
»     »     m     » 

•  a     a     . 

a    a    a     . 

•  •    •    « 

a    a     a    a 
.    a    a    . 

•  •         •         • 

•         ■         ■ 

■  •        •         • 

•  ■         «        • 

•  «         •         • 

•  •         •         • 

•  •         •         • 

•  •         •         • 

■   •   •   .    ■   •   •   • 

•  •   «   «        •   »   t 

•  ■  •   •        •   •   • 

1883 

a    a    a    a 

•  •     m     • 

a    a    a    a 
a    •    a    a 

•  a    a    a 

a    a    a    • 
.    •    a    a 

a    a    a    a 

.    a     a    a 

1886 

»    *    m    • 
a    a    a    a 
a    a    a    a 

a    •    a 

a    a    a    . 
a    a    a    a 

•    •    9    • 
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Annual  Report  of  thb 


TABLE  No.  4  — {Contimied)— Showing  the  length 


i 
Is 


B.  H.  1 


C.  5 


S.  3 


82 


33 
B.  II.  2 


16.74 


16.90 


17.04 


17.18 


17.34 


17.63 


17.83 


18.28 


18.62 


18.73 


15.72 


2.10 


12.62 


10.99 


4.00 
7.88 


12.17 


15.74 


5.45 


18.50 


2.72 


33.45 


26.70 


9.11 


GENERAL  DESCRIPTION. 


Level  No,  34,  17^^  Chains. 

Ijansingkill  dam  and  feeder  on  tow-path,  side 
abutments  of  dam  and  bulkhead  of  stone 
masonry 

Foot  of  lock  No.  34,  ten-feet  lift,  northward. 

Level  No.  35,  12^*^  Chains. 
Foot  of  lock  No.  35,  ten-feet  lift,  northward. 

Lev*.l  No.  36,  lO^V  Chains. 
Foot  of  lock  No.  36,  ten-feet  lift,  northward. 

Level  No.  37,  11^^%  Chains. 

Culvert  (arch)  

Foot  of  lock  No.  37,  ten -feet  lift,  northward. 

Level  No.  38,  12jVV  Chains. 
Foot  of  lock  No.  38,  ten-feet  lift,  northward. 

Level  No.  39,  15-^^^^  Chains. 

Spillway,  tow-path  side 

Foot  of  look  No.  39 ., 

Combined  locks,  Nos.  39,  40,  41,  42  and  43, 

each  ten-feet  lift,  northward 

Foot  of  lock  No.  43 

IiEVKL  No.  40,  1  S^%\  Chains. 

Foot  of  lock  No.  44 

(.Combined  locks,  Nos.   44,   45  and  46,  each 

ten-feet  lift,  northward 

Foot  of  lock  No.  46 

Level  No.  41,  33^*^  Chains. 
Tutts'  road  bridge  (above  three  combined), 

stone  abutments 

Foot  of  lock  No.  47,  ten-feet  lift,  northward . 

Level  No.  42,  26^V(r  Chains. 

Road  bridge  (Hart) 

Bulkhead  on  towpath  side 

Foot  of  lock  No.  48,  ten-feet  lift,  northward. 

Level  No.  43,  9^^^  Chains. 
Foot  of  lock  No.  49,  ten-feet  lift,  northward. 
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of  the  levels  on  the  Black  River  canal,  etc 


Trapezoidal 
truss. 

Clear  span  of 
bridge. 

Number  of 
roadways. 

Width  of 

roadways  on 

centers. 

Number  of 
sidewalks. 

Width  of 

sidewalks  on 

centers. 

1 

1 

Perishable 

parts 
renewed. 

• 



.  •  •  •  < 

Wood 
Wood 

• 
1  •  •  •  •  • 

49iV 

•  •    •    • 
«    •    ■    « 

•  •    •    • 

•  •    •    • 

•  •    •    ft 

•  •    •    • 

•  •    •    • 

•  •    •    • 
«    •    •    • 

»    •    •    • 

•  •    •    • 

«    ■    •    • 

•  •    •    • 

•  •    •    • 

1 

•  •    •    ■ 

1 

•  •    •    • 

•  •    «    • 

•    ■    ■ 

•    •         •    •    • 

12 

•  •    •    • 

•  •    •    • 

•  •    •    • 

■  •    •    • 

•  •    •    • 

■  ■    •    ■ 

•  «    •    • 

•  •    •    • 

•  •    «    • 

•  ■    •    • 

■  ■    •    • 

•  •    •    • 

•  •    •    • 
»    •    •    • 

«    •    •    • 

•  •    •    • 

«    •    •    • 

•  •    •    • 

•  •    •    • 

V     ■     •     • 

4 

•      ••••••• 

1882 

«   •   •   • 

■  •   •   « 

•  ■   •  • 

«  •   •  • 

■  •   •   • 

•  a    ■    • 

•  •    •    • 

•  •    •    • 

•  •    •    • 

•  ■    •    • 

•  «    •    • 

•  •    •    • 

•  •    •    • 

1883 
•  •  • 

■  •  •  • 

•  ■  •  ■ 
1888 

•  •  •  • 

1891. 


40 
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TABLE  No.  A  — (Continued) --Showing  the  length 


•••••• 


34 


C.  6 


B.H.3 


19.07 


19.23 


19.37 


19.54 


19.74 


19.86 


20.07 


20.26 


20.56 


20.82 


21.11 


21.24 


15.02 


9.23 


13.38 


14.66 
1.54 


9.33 
16.63 
15.28 

2.73 

21.14 

21.28 

12.40 
10.80 

10.06 


GENERAL  DESCRIPTION. 


Level  No.  44,  8A®^j  Chains. 
Foot  of  lock  No.  50,  ten-feet  lift,  northward . 

Level  No,  45,  18-Yo  Chains. 
Foot  of  lock  No.  51,  ten-feet  lift,  northward'. 

Level  No.  46,  l^i'So  Chains. 
Foot  of  lock  No.  52,  ten-feet  lift,  northward. 

Level  "No.  47,  9^^^  Chains. 
Foot  of  lock  No.  63,  ten-feet  lift,  northward . 

Level  No  48,  13A®q  Chains. 

Road  bridge  (on  bents),  lerden 

Foot  of  lock  No.  54,  ten-feet  lift,  northward . 

Level  No.  49,  16  ^Vo  Chains. 

Culvert  (arch) 

Foot  of  lock  No.  55,  ten-feet  lift,  northward. 

Level  No.  50,  9jYo  Chains. 
Foot  of  lock  No.  66,  ten-feet  lift,  northward. 

Level  No.  51,  16jVo  Chains. 
Foot  of  lock  No,  57,  ten -feet  lift,  northward. 

Level  No.  52,  15 ^W  Chains. 

Foot  of  lock  No.  58 

Combined  locks  Noh.  58,  59  and  60,  each  ) 

ten-feet  lift,  northward \ 

Foot  of  lock  No.  60 

Level  No,  53,  21^^^  Chains. 
Foot  of  lock  No.  61,  ten-feet  lift,  northward. 

Level  No.  54,  21^^  Chains. 
Foot  of  lock  No.  62,  ten-feet  lift,  northward. 

Level  No.  55,  23^^  Chains. 
Bulkhead   and   waste-weir  into   Lansingkill 

feeder 

Foot  of  lock  No.  63,  ten-feet  lift,  northward. 

Level  No.  56,  lOj}^  Chains. 
Foot  of  lock  No.  64,  ten-feet  lift,  northward. 
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of  the  levels  on  th£  Black  River  canal,  etc. 


Arch  truss. 

1 

Trapezoidal 
truss. 

1 

Clear  span  of 
bridge.       ,, 

Number  of 
roadways. 

Width  of 
roadways  on 
centers.       ' 

1 
1 

Number  of 
sidewalks. 

ill 

1 

Perishable 

parts 
renewed. 

Wood 

1 

1 
1 

-                     1 
t 

•      •      •      •       ■      » 

•  ■    •    • 

•  •    •    • 

•  •    •    • 

•  •    •    « 

1 

•  •    •    • 

•  •    •    • 

•  •    • 

•  •    •    • 

•  •    •    • 

•  •     •    ■ 

•  ■    •    • 

•  »    •    ■ 

•  ■    •    • 

•  •    •    • 

•  •    •    • 
■    •    «    • 

•  •    •    • 

12tV 

•  •    •    » 

■  •    •   • 
«    ■    •    • 

•  •    •    • 

•  •    •    • 

■  ■    •    • 

•  •    ■    • 

•  •    •    • 

■  •   •    « 
«   •   •    • 

•  •    •    ■ 

•  •    •    • 

•  •    ■    • 

•  ■    •    • 

«   •    ■   • 

•  •    •    • 

•  •    ■    • 

•  •    •    • 

a    ■         •    ■    • 

::::3 

•  •  •  • 

•  •  •  • 

•  ■  ■  • 

•  •  •  • 

1886 

•  •  •  • 

•  •  ■  • 

•  •  •  • 

•  •  •  • 

•  •  •  • 

•  •  •  • 

Lock  60, 

1889 

•   •   •   • 
•        •   •   • 
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TABLE  No.  4 — (Continued) — Showing  tJie  length 


• 

CumniatlTe 
distance  in 
miles. 

Distances  in 
chains  and 
links. 

35 

21.78 

43.41 

22.10 

25.32 

k 

22.42 

25.82 

22.53 

8.91 

1 

22  64 

9.01 

36 

5.54 

22.82 

8.55 

B.H.4 

10.58 

''37 

24.16 

96 .  45 

38 

24.73 

45.43 

39 

20.64 

B.H.6 

7.24 

25.13 

4.27 

40 

2.40 

C.  7 

4.73 

25 .  63 

5^2.70 

C.  8 

5.30 

41 

42 

26.33 

50.64 

GENERAL  DESCRIPTION. 


Level  No.  57,  43  A'^  Chains. 

Diefendorf  road  bridge  (on  bents) 

Foot  of  lock  No.  65,  ten-feet  lift,  northward. 

Level  No.  58,  25A*o  Chains. 
Foot  of  lock  No.  66,  ten-feet  lift,  northward. 

Level  No.  59,  26  A^^  Chains. 
Foot  of  lock  No.  67,  ten-ieet  lift,  northward. 

Level  No.  60,  8A*o  Chains. 
Foot  of  lock  No.  68,  nine- feet  lift,  nortl^ward. 

Level  No.  61,  9^1^  Chains. 
Foot  of  lock  No.  69,  nine-feet  lift,  northward. 

Level  No.  62,  ^^Ao  Chains. 
Baker  road  bridge  (road  Boon  ville  to  Rome), 

stone  abutments  (Whipple  arch) 

Foot  of  lock  No.  70,  nine-feet  lift,  northward. 

Level  No.  63,  184,®q'o  Chains. 

Bulkhead  on  towpath  side  ^head  of  Lansing- 
kill  feeder) 

Black  river  railroad  bridge,  stone  abutments. 

Stringer  bridge  (on  towpath) 

Owen's  farm  bridge  (on  bents; 

Turnpike  bridge,  Boonville,  stone  abutments 
(Whipple  arch) 

Black  nver  feeder  bridge,  wooden  bents, 
tubular  arch 

Bulkhead  and  waste-weir,  towpath  side, 
stone    abutments 

Head  of  lock  No.  71,  ten-feet  lift,  southward. 

Level  No.  64,  39,%  Chains. 
Main  street  bridge,  Boonville   (stone  abut- 
ments), Whipple  arch 

Culvert  (arch)  ten-feet  chord 

Head  of  lock  No.  72,  ten-feet  lift,  southward 

Level  No.  65,  56^<^  Chains. 

Culvert  (arch) ... 

Fann  bridge  (on  bents) 

Farm  bridge  (on  bents),  Jackson 

Head  of  lock  No.  73,  ten-feet  lift,  southward 
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of  the  levels  on  the  Black  River  canals  etc. 
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Wood 


Iron  . . 


Iron  .. 
Iron  . . 


Iron  . . 


o 
o 


50 


50A 


Wood        bl{% 


65^ 


Wood 
Wood 


Mi 


O  OOP 


1 


eo^V 


52A 


40A 


1 
1 


"A 


12« 


•a 

-a 


JS 


•  •  •  • 


18 


12 
12^^ 


2 


•  •   •   • 


•    ••■•• 


•    •   •   •    ■ 


5A 


•  «■•••• 


*A 


•••••• 


•  ■  •  •  • 


1.^ 


•  •  ■  • 


1887 


•  •  •  • 


1889 


1886 


1882 


1886 


1890 


•  •  •  • 


818 


Annual  Report  of  the 


TABLE  No.  4— (Continued)  —Showing  the  length 


9 

li 

Boo 


43 


44 


A.  6 


45 


46 


26.47 


27.16 


27.32 


27.74 
27.89 


28.03 


28.37 
28.60 


28.91 


29.10 


11.96 

26.06 
29.80 

13.07 

4.09 


29.17 
11.65 


11.60 


4.09 


2.81 

2.80 


17.14 
23.47 


20.29 


14.70 


4.09 


GENERAL  DESCRIPTION. 


Lkvkl  No.  66,  11^%^  Chains. 
Head  of  lock  No.  74,  t^n-feet  lift,  southward 

Level  No.  67,  54-j^^  Chains. 
Carpenter's    farm   bridge    (on    bents),   iron 

chords 

Lock  No.  76,  ten-feet  Jift,  southward 

Level  No.  68,  13yJ^  Chains. 

Head  of  lock  No.  76 

Combined  locks  Nos.  76,  77,  78  and  79,  each 

ten-feet  lift,  southward  

Head  of  lock  No.  79 

Level  No.  69,  40A^  Chains. 

John  Jackson's  farm  bridge  (on  bents) 

Head  of  lock  No.  80,  nine-feet  lift,  southward 

Level  No.  70,  ll^VV  Chains. 

Head  of  lock  No.  81 

Combined  locks  JSos.  81,  82,  83  and  84,  each 

nine-feet  lift,  southward 

Head  of  lock  No.  84 

.  Level  No.  71,  46^^  Chains. 

Sugar  river  feeder 

Sugar  river  aqueduct,  stone  abutments  "I 
and  piers,  wood  trunk,  three  spans  forty  I 
feet  each,  piers  five  feet  eleven  inches  ( 

wide ^ 

Randall     road     bridge,    stoue     abutments, 

(Whipple  arch) 

Head  of  look  No.  85,  ten-feet  lift,  southward 

Level  No.  72,  20^j^o  Chains. 

Randall  farm  bridge  (on  bents) 

Head  of  lock  No.   86,  eleven  and  one-half 
feet  lift,  southward 

Level  No.  73,  14^Yo  Chains. 

Head  of  lock  No.  87 

Combined  locks  Nos.  87,  88,  89  and  90,  each 

ten  feet  lift,  southward , 

Head  of  lock  No.  90. 
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o/  the  levels  on  the  Black  River  carioZ,  etc. 
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truss. 
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bridge. 
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1 

.... 

•  .  .  • 

«... 
.... 

1 

•  •     •     • 

•  •     «     • 

«     ■     ■     • 
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50 

13tS 
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1«tV 
12,', 

«    •    «    •    ■ 

•  •    •     •    •    ■    •    • 
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< 
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TABLE  No.  4  —  (Continued) — Showing  the  length 


og 


47 


48 
49 
60 


51 
62 


63 


B.H.6 
C.  9 

54 
55 
56 


57 


C.  10 


68 

C.  11 


59 


29.32 


30.63 


31.08 


31.43 


32.27 


32.64 


32.99 


33.16 


33.41 


33.86 


3.71 
9.93 


104.67 


36.03 


28.41 


6.72 


59.99 


30.20 


4.69 
23.05 


14.07 


19.97 


17.81 
18.06 


GENERAL  DESCRIPTION. 


Level  No.  74,  13,Yo  Chains. 

Malcolm  farm  bridge  (on  bents) 

Head  of  lock  No.  91,  ten-feet  lift,  southward. 

Level  No.  75,  104^^^,  Chains. 

Hiilbertville  farm  bridge  (on  bents) 

David  Jones  farm  bridge  (on  bents) 

>5enj.  Jones  farm  bridge  (on  bents) 

Head  of  lock  No.  92,  ten-feet  lift  southward. 

Level  No.  76,  36.  J^  Chains. 

Cooper  farm  bridge  (on  bents) 

Den  slow  farm  bridge  (on  bents) 

Head  of  lock  No.  93,  ten-feet  lift,  southward. 

Level  No.  77,  28^*^15^  Chains. 

Jones  farm  bridge  (on  bents) 

Head  of  lock  No.  94,  ten-feet  lift,  southward . 

Level  No.  78,  96jVo  Chains. 
Bulkhead  and  spillway  (stone  abutments) .  . . 

Arch  culvert 

Posti  farm  bridge  (on  bents) 

Fogarty  farm  bridge  (on  bents) • 

Main  street  bridge.  Port  Leyden,  stone  abut- 
ments (Whipple  arch) 

North  St.  bridge,  Pt.  Leyden,  stone  abut'mt. 

Gere's  railroad  swing  bridge  (private) ... 

Head  of  lock  No.  95,  ten-feet  lift,  southward. 

Level  No.  79,  27^Vo  Chains. 

Box  culvert 

Head  of  lock  No.  96,  ten-feet  lift,  southward. 

Level  N9.  80,  14^^  Chains. 
Head  of  lock  No.  97,  ten-feet  lift,  southward. 

Level  No.  81,  l^-^  Chains. 

Change-bridge,  stone  abutments 

Box  culvert 

Head  of  lock  No.  98,  ten-feet  lift,  southward. 

Level  No.  82,  SS^j^g-  Chai>s. 
Road  bridge,  stone  abutments,  iron  chords. . 
Head  of  lock  No.  99 
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of  the  levels  on  the  Black  River  canals  etc. 
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TABLE  No.  4  — {Contii\ui\\)  — Showing  the  ImgtJi 
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GENERAL  DESCRIPTION, 


L E  V  K  L  N  o .    82  —  (  Co7i  tin  ifsd). 
Combined  locks  Nos.  99  and  100,  each  teii-ft. 
lift,<fe  101,t<  n  and  one  halt  ft.  lift,sout]iw'd. 
Head  of  lock  No.  101 

Lev^:l  No.  83,  1  ly^Q  Chains. 

Philo  Post's  farm  brid^^e  (on  bents) 

Head  of  look  No.  102,  ten  and  one-quaner- 
feet  lift,  southward 


Lkvkl  No.  84,  '-7^Vo  ^'"a^>«'S. 

(Tl'.is  is  the  river  level  above  Lyon's  Falls 
dam;  towing-path  f  >Ilows  the  west  bank 
for  a  distance  of  44-j^q^j  chains,  to  the  side- 
cut  around  the  falls) 

Tow  j'atli  bridire  (strini^ers) 

Road  and  ch;jng.  -brirl'_re,  stone  a))utments 
(\Vhip})le  arch) 

Head  of  lock  No.  103 

Combined  locks  No.  lO^^,  fonr-fe»t  lift,  and 
Nos.  104  an<I  105,  each  ten- feet  lift,  south- 
ward   

He  id  of  lock  No.  105 

Lkvkl  No.  85,  171^^  Chains 
Lyon's  Falls  ro^.d  bridge,  stone  abutmenis, 

(Whipple  arch) 

Head  of  lock  No.  106 

Combined    locks    Nos.    106    and     107,   each 

eleven-feet  lift,  snnthward 

Head  of  lock  No.  107 

Level  No.  86,  7j\^  Chains. 
Bulkhead  and  waste  weir  on  tow  path  side. 

Lart  road  bridge  (on  bents) 

Head  of  lock  No.  lOS 

Combined   locks   Nos.    108    and     109,   each 

twelve-fect  lift,  soulhw%ard 

Foot  of  lock  No.  109 


State  Engineer  and  Surveyor. 


32€^ 


of  the  levels  on  the  Black  River  ca  naL  etc. 
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TABLE  No.  4  —  (Conclxided) -^  Shoioing  tfie  length 
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GENERAL  DESCRIPTION. 


The  following  Blructuree  are   on    tlie  river 

above  lock  No.  103: 
Dam  at  Lyon's  Falls,  491  feet  long,  built  of 

timber  with  stone  abutments 

Bridge  over  Black  and  Moose  rivei-s  at  their 

junction  a  short  distance  above  the  dam . . 

Black  river  bridge  (two  spans),  iron  chdrd. . 

Moose  river  bridge  (two  spans),  ir<  n  chord. . 

Junction  bridge  (new),  one  span,  over  chan-  ^ 
nel  above  Black  and  Moose  river  bridgfS.  ) 


*£a8t. 


t  West. 
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of  the  levels  on  the  Black  River  canal,  etc. 
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TABLE  No.  4^— {ConUnned)  — Black  river 


OENERAL  DESCRIPTION. 


Foot  of  lock  No.  109,  Black  River  canal,  at  Lyons  falls 

Whittlesey's  bridge,  east  span  (Whipple  arch) 

Whittlesey's  bridge,  center  8j)an 

Whittlosey'fj  bridge,  west  span,  swing 

Gleudale  bridge,  east  span 

Glendale  bridge,  center  span ». 

Gleudale  bridge,  west  span 

Lock  and  dam  a^  Otter  creek 

Lock  and  darn  at  Bush's 

Beach's  bridge,  east  span,  swing 

Beach's  bridge,  center  span 

Beach's  bridge,  west  span  swing 

Illingsworth  bridge,  first,  east  span,  swing 

Illingsworth  bridge,  second  span,  iron  chords 

Illingsworth  bridge,    bird  span,  iron  chords 

Illingsworth  bridge,  fourth,  west  span,  iron  chords 

4i     Road  bridge  over  Beaver  river  (two  t*pans)  at  Naumberg  .... 

Road  bridge  over  Beaver  river,  east  span 

Road  bridge  over  Beaver  river, west  span 

Castorland  bridge,  first,  east  span 

Castorland  bridge,  second  span 

Castorland  bridge,  third  span  (Whipple  arch) 

Castorland  bridge,  fourth,  west  span,  swing  .    

Rome,    Wateitown   and    Ogdensburgh    railroad  bridge  j  5  ) 

at  Carthage,  Utica  branch,  seven  spans (2( 

6        Carthage  river  bridge,  first  east  span  (King  Bridge  Co.  arch), 

Carthage  river  bridge,  second  span  (King  Bridge  Co.  arch)  . 

Carthage  river  bridgi^,  third  span  (King  Bridge  Co.  arch)  . . 

Carthage  riv«r  bridge  fourth    pan  (King   Bridge  Co.  arch)  . 

Carthage  river  bridge,  fifth  span  (King  Bridge  Co,  arch)  . . 

Canhage  river  bridge,  sixth  span  (King  Bridge  Co.  arch)  . . 

Carthage  river  bridge,  seventh  span  (King  Bridge  Co.  arch)  . 

Dam  at  Carthage 
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improvement  from  Lyons  Falls  to  Carthage. 
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TABLE  No.  4 — (Continued)  —  Delta  feeder  enters 
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3 
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4 

1.35 

1.40 

5 

GENERAL  DESCRIPTION. 


Road  bridge  at  mouth  of  feeder  (stringer) 

Walworth's  farm  bridge  (on  bents) 

Ela  road  bridge  (on  bents) 

Culvert 

Dougal  farm  bridge  (stringer)  near  lock    

Guard  and  lift-lock  at  head  of  feeder 

Bridge    across    Mohawk    river    (two   spans)    three 

chains  below  lock 

Crib  dam  across  the  Mohawk  river,   284  feet  long, 

^"Aftr  cl^iJis  below  lock 


Lantingkill  feeder  —  This  feeder  turns  the  surplus  water  of  the  Black  River 

singkill  and  Mohawk  river  into 


GENERAL  DESCRIPTION. 


Bulkhead  10.58  chains  north  of  lock  No.  70,  Black 

River  canal 

Bridge 

Bridge 

Bridge 

Ends  at  Lausingkill  Falls 

Forestport  feeder  enters  canal  11.51 


• 

II 

Miles      from 
canal. 
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0.82 

B.H.1 

1.00 
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1.26 

4 

1.42 

5 

2.11 

6 

3.21 

7 

3.94 

C.     1 

4.49 

GENERAL  DESCRIPTION. 


Manchester  farm  bridge  (truss  on  bents) 

Irvin  road  bridge  (truss  on  bents) 

Pitcher  bulkhead  and  spillway,  towpath  side 
Roberts  road  bridge  (truss  on  bents) 

Pit(^her  road  bridge  (truss  on  bents) . 

Boniield  road  bridge  (truss  on  bents) 

Hawkinsville  road  bridge  (stone  abutments) 

Lobdell  road  bridge  (truss  on  bents) 

Slooum  culvert 
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canal  into  the  LanHingkilly  near  lock  A'o.  70,  a7id  thence  through  the  Lan- 
the  Erie  canal  at  Rome. 
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TABLE  No.  4  — (Concluded)— Forest2:>ort  feeder 
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GENERAL  DESCRIPTION. 


Slocum  farm  bridge  (truss  on  bents) 

Lee  bulkhead,  on  berme  side : ". 

Lee  culvert 

Le<-  road  bridge  (truss  on  bents) 

To\\^l  road  bridge  (truss  on  bents) 

Evans'  bulkhead 

Couitney  road  bridge  (truss  on  bents) 

Culvert 

Williams'  bulkhead,  near  Forestport,  tow-path  side.. 

Dutch  Hill  road  bridge 

Guard- lock  at  entrance  into  pond 

Road  bridge  (stone  abutments),  crosses  directly  over 

the  guard  lock  (iron  chords) 

Forestport  dam,  7  chains  below  feeder 

Sugar  Riyer  Feeder. 
Enters  canal   1.25  chains  north  of  lock  No.  84. 
Hulkhead  and  dam 

Reservoirs  Supplying  Forestport  Feeder. 
Guard-lock  at  head  of  feeder 

Head  of  pond 

White  lake,  dam  and  bulkhead 

Chub  lake,  dam  and  bulkhead 

Sand  lake,  dam  and  bulkhead 

Third  Bisby  Inke,  bulkhead 

Dam  at  Old  Outlet,  Third  Hisbv  lake 

Second  and  first  Hisbv  lakes,  dam  and  bulkhead. . . . 
Woodhull  reservoir,  dam  and   well-house,  waste-weir 

and  tender's  house 

Twin  lakt'S,  dam  and  bulkhead 

Noith  lake,  dam  and  well-house  and  tender's  house. . 

Canachagala  lake,  V^ulkhead  (feeds  into  North  lake) . 
South  lake,  dam  and  well  house 

Old  Forge  dam  and  bulkhead,  Fulton  chain 

Sixth  lake,  dam  and  bulkhead 

Beaver  River  reservoir  dam  and  bulkhead 

Chemung  Canal. 

One  iron  swing-bridge  at  Watkins ) 

One  pier,  three  breakwaters,  one  light-house ) 
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enters  canal  11.51  chains  south  of  lock  No.  71. 
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SUMMARY. 
Ebie  Canal. 

Miles. 

Total  length  of  Erie  canal  on  middle  division ^"^jhf 

Navigable  fee<ier8 3^^^ 

Total 100^ 

Feet. 

Ascending  lockages,  eastward ^'^iV^ 

Ascending  lockages,  westward l^iVoV 

Surface  of  Frankfort  level,  above  tide-water 426^ 

Surface  of  Montezuma  level,  above  tide- water 392 1^^^^ 

The  structures  are: 

Main  Line, 

Twelve  aqueducts  (aggregating  sixty-seven  spans). 

Ninety-eight  street  and  road  bridges,  classified  as  follows: 

Three  wrought-iron  lift-bridgts,  one  roadway,  two  sidewalks. 

One  wrought-iron  swing-bridge,  one  roadway,  two  sidewalks. 

One    wrought-iron    trapezoidal   (Simms),   iron    needle-beams,    two 

roadways,  two  sidewalks. 
One    wrought-iron    arch,    iron    needle-beams,    two  roadways,    two 

sidewalks. 
Three    cast-iron    arches,    iron    needle-beams,    two  roadways,    two 

sidewalks. 
One    cast-iron    arch,    wooden    needle-beams,    two    roadways,   two 

sidewalks. 
One     Boll  man   truss,     wooden     needle-beams,    two    roadways,    no 

sidewalks. 
One  wroughi-iron  trapezoidal,  iron  needle-beams,  one  roadway,  two 

sidewalks. 
Eighteen    cast-iron    arch,    iron    needle-beams,    one    roadway,    two 

sidewalks. 
Six    cast-iron    arch,     wooden     needle-beams,    one    roadway,     two 

sidewalks. 
One  cast-iron  suspended  arch,  wooden  needle-beams,  one  roadway,  two 

sidewalks. 
One    Boilman    truss,    wooden     needle-beams,    one    roadway,    two 

sidewalks. 
Two  cast-iron  arch,  iron  needle-beams,  one  roadway,  one  sidewalk. 
One  cast-iron  arch,  wooden  needle-beams,  one  roadway,  one  sidewalk. 
One  wrought-iron  arch,  iron  needle-beams,  one  roadway,  no  sidewalk. 
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SevMiteen    ca«t-iron    arch,    iron    needle-beains,    one    roadway,    no 
sidewalk. 

One  tubular  cast-iron  arch,  iron  needle -beams,  one  roadway,  no  side- 
walk. 

One  wrought -iron  trapezoidal,  iron  needle  beatns,  one  roadway,  no 
sidewalk. 

Three    cast-iron    arch,    wooden     needle-beams,    one    roadway,    no 
sidewalks. 

One  w<>oden  trapezoidal;  wooden  chord,  two  roadways,  no  hide  walks. 

Twenty  two  wooden  trapezoidal,   wooden  chord,  one  roadway,  no 
sidewalks. 

Eleven  wooden  trapezoidal,  iron  chordn,  one  roadway,  no  sidewalks. 

Three  wooden  trapezoidal,  road  and  change-bridges,  wooden  chords 
one  roadway,  no  sidewalks. 

One  stone  arch,  one  roadway,  one  sidewalk. 
Seventeen  farm  bridges,  classified  as  follows: 

Five  wooden  trapezoidal,  iron  chords,  one  roadway,  no  sidewalks. 

Twelve    w^ooden    trapezoidal,    wooden    chords,    one   roadway,    no 
sidewalks. 
Two  change-bridges,  classified  as  follows: 

One  tubular  trapezoidal,  iron  needle- beams,   one  roadway,  no  side- 
walks. 

One  wooden  trapezoidal,  wooden  chord,  one  roadway,  no  sidewalk. 
Eight  tow-path  bridges,  classified  as  follows: 

One  wooden  swing. 

Two  cast-iron  trapezoidal,  tubular. 

One  cast-iron  arch,  tubular. 

Four  stringer. 
Six  foot-bridges,  classified  as  follows: 

One  wroiight-iron  plate  girder,  iron  needle-beams,  one  walk. 

Two  wrought-iron  trapezoidal,  iron  needle-beams,  one  walk. 

Two  cast-iron  trapezoidal,  tubular,  iron  needle-beams,  one  walk. 

One    wooden  trapezoidal,  iron  chord,  wooden    needle-beams,    one 
walk. 
One  cast-iron  arch  bridge,  carrying  salt  mains,  iron  needle-beams. 
Eighteen  railroad  bridges,  classified  as  follows: 

Two  wrought-iron  plate  girder  swing-bridges,  one  track. 

Two  wrought-iron  riveted  swing- bridges,  one  track. 

Five  wrought-iron  riveted  over  bridge,  two  tracks. 

Three  wrough':-iron  pin-connected  over  bridges,  two  tracks. 

Three  wrought-iron  pin-connected  over  bridges,  one  track. 
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Three  wrought-iron  riveted  over  bridges,  one  track. 
One  private  farm  bridge,  wooden  trapezoidal,  iron  chords,  one  roadway. 
Ten  private  foot  bridges,  classified  as  follows: 

Three  wrought-iron  trapezoidal,  iron  needle- beams,  one  walk. 

Two  wooden  trapezoidal,  wooden  chords,  one  walk. 

Five  suspension,  wooden  needle-beama,  one  walk. 
One   private  wrought-iron,  trapezoidal,  iron    needle-beams,   carrying 

Syracuse  Su-am  Heat  and  Power  Company's  pipes. 
One  cast-iron  arch,  carrying  Sol  way  Process  Company's  salt  mains. 
Three  bulkhejids,  waste- weirs  and  spillways. 
Eight  bulkheads  and  waste-weirs. 
Seventy-eight  culverts,  classified  as  follows: 

Thirty-five  arch. 

Forty -one  composite. 

Two  box. 
Seven  lift-locks. 
One  weigh-lock. 

Two  w.eigh-locks  and  office  buildings. 
Two  receivers. 

One  stop-gate  and  bulkhead,  tumble-gate,  stone  abutments. 
One  weigh-lock  sewer,  stone. 
Three  city  sewers*,  cast  pipe. 
Two  stone  spillways. 
One  railroad  tunnel,  two  arches. 

Feeders  and  reservoirs. 
Nineteen  artificial  feeders  (three  navigable).' 
Ten  natural  feeders. 
One  acjueduct. 
Thirty-four  road  and  street  bridges,  classified  as  follows: 

One  wrought-iron  deck,  one  roadway,  one  sidewalk. 

One  cast-in^i  arch,  one  roadway,  two  sidewalks. 

Three  cast-iron  arch,  one  roadway,  no  sidewalks. 

Nineteen    wooden    trapezoidal,    wooden    chord,   one   roadway,    ten 
stringers. 
Twenty-seven  farm  bridges. 

Seven  trapezoidal,  wooden  chord,  one  roadway,  twenty  stringers. 
One  stringer  tow-path  biidge. 
One  plate  girder  railroad  bridge,  four  tracks. 
Twentv-four  bulkheads. 
Eight  culverts. 
Twenty-two  river  and  creek  dams. 
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Eleven  reservoir  dams. 

Four  guard-gates. 

Ten  stone  overfalls. 

One  iron  pipe. 

One  receiver. 

Three  spillways. 

Eight  well-houses. 

Oswego  Canal. 

Miles 

Length  of  main  line ^^'^tW 

Side-cuts 2^V 

River  improvements ^"^^A 

Total IS-^ 

Feet. 

Ascending  lockages,  southward,  main  line  (approximate). . .        ^^^iWo 
Ascending  lockages,  eastward,  Oneida  river  improvement . .  6 

Ascending  lockages,  wet<tward,  Baldwinsville  side-cut 10 

Feetrf  T.  W. 

Surface  of  Syracuse  level 400y<^8j^ 

Surface,  Lake  Ontario  (approximate) 243 

Surface,  Seneca  river  at  Three  Rivers  (approximate) 368 

Surface,  Oneida  lake  (approximate) 365 

Surface,  Seneca  river  at  Cold  Spring  (approximate) ^^^^ohPu 

Surface,  Seneca  river  above  Baldwinsville  dam   (approxi- 
mate) .^ SIO 

The  struct  1  ires  are: 

Mam  Line. 
One  aqueduct! . 

Twenty-thrtc  street  and  road  bridges,  clapsiiied  as  follows: 

One  wrought-iron  lift-bridge,  one  roadway,  two  sidewalks. 

Two  cast-iron  arch,  iron  neeulle-beams,  two  roadways,  two  sidewalks. 

Seven  cast-iron  arch,  one  roadway,  two  sidewalks. 

One  cast-iron  trapezoidal,  one  roadway,  two  sidewalks. 

One  cast-iron  arch,  one  roadway,  one  sidewalk. 

Three  cast-iron  arch,  one  roadway,  no  sidewalks. 

Fiv«  wooden  trapezoidal,  iron-chord,  one  roadway,  no  sidewalks. 

Three  wooden  trapezoidal,  wooden  chord,  one  roadway,  no  sidewalks. 
Four  road  and  change-bridges,  classified  as  follows: 

One  cast-iron  tubular  arch,  iron  needle-beams,  one  roadway,  no 
sidewalks. 

One  wooden  trapezoidal,  wooden  chord,  two  roadways,  no  sidewalks. 
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One  cast-iron  arch,  iron  needle-beams,  two  roadways,  no  sidewalks. 

One  wooden  trapezoidal,  wooden  chords,  three  roadways,  no  sidewalks. 

One  towpath  and  road  bridge,  six  spans,   wooden  chords,  one  road- 
way, no  sidewalks. 
Six  change  bridges,  clasfeitied  as  follows: 

One  cast-iron  trapezoidal,  one  roadway. 

One  wooden  tra])ezoddal,  iron  chord,  one  roaduay. 

Four  wooden  trapezoidal,  wooden  chord,  one  roadway. 
One  wrought-iron  plate  girder  foot  bridgie,  one  walk. 
One  wooden  trapezoidal,  carrying  salt  mains,  one  track. 
One  towpath  bridge  stringer,  one  roadway. 
T\*o  private  wrought-iron  arch  road  bridges,  one  roadway. 
Three  pnvate  foot-bridges,  classified  as  follows: 

One  trapezoidal,  wrought-iroh,  one  walk. 

Two  trapezoidal,  wooden,  one  walk. 
Five  railroad  Ijridges,  classified  as  follows: 

One  wroiight-iron  lift,  two  tracks. 

One  wrought-iron  lattice,  two  tracks. 

One  wrought-iron  plate  girder  swing,  one  track. 

Two  wrought-iron  pin  connected  (over),  one  track. 
Eleven  bulkheads. 
Six  culveits,  classified  as  follows: 

One  arch. 

Five  composite. 
Seven  stone  dams. 
Seventeen  lift-locks. 

Six  guard-locks  (one  used  only  as  a  stop-gate). 
One  connecting  lock  at  Fulton. 
One  weigh  lock  (not  used). 
Three  sluices,  stone  abutments. 
Forty-nine  sluices,  wooden  abutments. 
Nine  spillways. 
Three  State  shoj)s. 
Three  river  walls. 
One  inlet  to  salt  works 

Salina  q>}id  Uverpool  aich-ciUs. 

Eight  street  biidges,  classified  as  follows: 

One  cast-iron  arch,  iron  needle-beams,  one  roadway,  no  sidewalks. 
One  cast-iron  trapezoidal,  one  roadway,  no  sidewalks. 
Four  wooden  trapfzoidal,  wooden  chords,  one  roadway,  no  sidewalks. 
Two  stringer,  one  roadway,,  no  sidewalks. 


I  . 
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One  wooden  swing-bridge  at  Salt  Blocks,  Liverpool,  one  roadway,  no 

sidewalks. 
One  stone  lock. 
One  waste-weir. 

0-ttondaga  outlet^  Seneca  river  towing-pcUh^  side-cut  and  Jack^a  reefs. 

Six  street  bridges,  classified  as  follows: 

One  wrought-iron,  arch,  iron,  needle-beams,  one  roadway,  two  side- 
walks. 

Two  cast-iron,  arch,  one  roadway,  no  sidewalks. 

Three  wooden  sVings,  one  roadway,  no  sidewalks. 

One  float  bridge  (towing-path),  one  roadway. 

One  wooden  railroad  swing-bridge,  one  track,  one  sidewalk. 

One  crib  dam. 

One  guard-gate,  stone  abutments. 

One  wooden  lock. 

Oneida  river  irnprovement. 

Three  road  bridges,  classified  as  follows: 

One  iron  swing. 

Two  wooden  swings. 
One  wooden  Ho  we- truss  railroad  bridge. 
One  swing  railroad  bridge. 
One  crib  dam. 
One  ti^e  dam. 
Two  steamboat  locks. 

Cayuga  and  Ssnbca  Canal. 

Length  of  main  line 20^1^ 

Length  of  Cayuga  branch ^iVir 

Length  of  Ithaca  inlet ^yj^ 

Length  of  Seneca  lake  outlet ^tW 

Total 26^ 

Feet. 
Ascending  lockages  westward,  main  line ^^-f^ 

Ascending  lo(;kages  eastward,  main  line 13 

Ascending  lockages  eastward,  Cayuga  branch 10 

Feet  +  T.  W. 

Surface  of  Montezuma  level ^^^iWir 

Surface  of  Cayuga  lake ^^^V^V 

Surface  of  Seneca  lake  (approximate) 445 

1891.  43 
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The  Btruotures  are,  including  branches,  etc.,  eighteen  s  reet  and  road 
bridges,  classified  as  follows: 

Three  cast-iron  arch,  iron  needle-beams,  two  roadways,  two  sidewalks. 

One  wrought-iron  trapezoidal,  iron  needle-beams,  one  roadway,  two 
sidewalks. 

Six  cast-iron  arch,  iron  needle-beams,  one  roadway,  no  sidewalks. 

One  wooden  swing,  Cayuga,  one  roadway,  no  sidewalks. 

Four  wooden  trapezoidal,  wooden  chords,  one  roadway,  no  sidewalks. 

Three  iron  swing,  Ithaca  inlet,  one  roadway,  two  sidewalks. 
Two  road  and  change-bridges,  classified  as  follows:  > 

One  cast-iron  arch,  iron  needle-beams,  two  roadways,  no  sidewalks. 

One  oast-iron  trapezoidal,  tubular,  one  roadway,  no  sidewalks. 

One  wooden  trapezoidal  farm  bridge,  wooden  chords,  one  roadway, 
no  sidewalks. 

One  wooden  trapezoidal,  change-bridge,  wooden  chords,  <.ne  roadway, 
no  sidewalks. 
Fourteen  tow-path  bridges,  classified  as  follows: 

One  wooden  draw-bridge,  one  roadway. 

Five  wooden  trapezoidal  (aggregating  twenty  8])an8)\  one  roadway. 

Two  wooden  pile  bents  (aggregating  twenty-six  spans),  one  roadway. 

Six  stringer  (aggregating  eight  spans),  one  roadway. 
Four  railroad  bridges,  classified  as  follows: 

One  wrought-iron  lift,  one  track. 

One  wrought-iron  lattice,  over,  one  track. 

One  wrought-iron  pin  connected,  over,  one  track. 

One  wooden,  Howe-truss,  over,  one  track. 
One  private  trussed,  carrier  bridge,  iron. 
Nine  culverts,  composite. 
Four  dams,  classified  as  follows: 

Two  stone. 

One  crib. 

One  rip-rap. 
Fleven  lift-locks. 
Twenty-one  wooden  sluices. 
Three  spillways. 
One  waste-weir. 
Pour  piers. 
Two  breakwaters. 
Two  light-houses. 
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Chemung  Canal. 
Lake  level,  2^^^  miles  long. 

The  structures  are:  ; 

One  wrought-iron  plate  girder  swing-bridge,  one  roadway,  two  sidewalks. 
One  cast-iron  arch-bridge  (old  canal),  one  roadway,  two  sidewalks. 
One  pier. 
Three  breakwaters,  Watkins  Harbor. 

Black  Riyeb  Canal. 

Miles. 

Length  Rome  to  Lyons  Falls ^^I^Af 

Length  river  improvement ^^iV\r 

Length  navigable  feeders ^^^ffw 

ToUl : 90^ 

Ascending  lockages  (canal)  northward 093 

Ascending  lockages  (canal)  southward ^^^-Mr 

Ascending  lockages  (river)  southward  (approximate) 9 

Feet-f-T.  W. 

Surface  of  Rome  level ^^^-^ 

Surface  of  Summit  level 1 ,  121-^ 

Surface  of  river  at  Lyons  Falls  . , ^^^tS^ 

Surface  of  river  at  Carthage  (approximate) 722 

The  structures  are  (mainicanal): 

Six  aqueducts,  aggregating  twenty-four  spans. 

Twenty-seven  street  and  road  bridges,  classified  as  follows: 

One  cast-iron  arch,  iron  needle-beams,  two  roadways,  two  sidewalks. 

Three  cast-iron  arch,  iron  needle-beams,  one  roadway,  two  sidewalks. 

One  wrought-iron  trapezoidal,  iron  needle-beams,  one  roadway,  two 
sidewalks 

Three  cast-iron  arch,  wooden  needle-beams,  one  roadway,  two  side- 
walks. 

One  cast-iron  arch,  iron  needle-beams,  one  roadway,   one  sidewalk. 

One  cast-ir  »n  arch,  wooden  needle-beams,  one  roadway,  one  sidewalk. 

Four  cast-iron  arch,  iron  neodle-beams,  one  roadway,  no  sidewalks. 

One   oast-iron  tubular   arch,  wooden   needle-beams,   one   roadway, 
no  sidewalk. 

One  wooden  trapezoidal,  iron  chord,  one  roadway,  one  sidewalk. 

Two  wooden  trapezoidal,  iron  chord,  one  roadway,  no  sidewalks. 
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Nine  wooden  trapezoidal,  wooden  chord,  one  roadway,  no  sidewalks. 

Two  wooden  trapezoidal  road  and  change-bridges,  wooden  chords, 
one  roadway,  no  sidewalks. 

One  cast-iron  'arch  road  and  change-bridge,   wooden  neefile-beams, 
one  roadway,  no  sidewalk. 
Thirty  farm  bridges,  classified  as  follows  : 

Three  wooden  trapezoidal,  iron  chords,  one  roadway. 

Twenty-seven  wooden  trapezoidal,  wooden  chords,  one  roadway. 
One  wooden  trapezoidal  change-bridge,  wooden  chords,  one  roadway. 
One  tubular  cast-iron  arch  tow  path  bridge,  one  roadway. 
Two  stringer  tow  path  bridges,  one  roadway. 
One  railroad  swing-bridge,  one  track. 
One  railroad  truss-bridge,  over,  one  track. 

One  private  farm  bridge,  wooden  trapezoidal,  iron  chords,  one  roadway. 
Five  bulkheads  and  waste-weirs. 
Three  spillways. 
Eleven  culverts,  classified  as  follows: 

Eight  arch. 

One  composite. 

Two  box. 
Two  dams,  wooden,  with  stone  abutments. 
One  hundred  and  nine  locks. 
One  stone  sluice. 

Black  Rivkb  Improvement. 

Five  river  bridges,  with  a  swing  span  in  each   (aggregating  four  iron 
and  thirteen  wooden  spans),  one  roadway,  each* 

One  wrought-iron  river  bridge,  seven  spans,  one  roadway,  one  side- 
walk. 

One  wooden  road  bridge  (Beaver  river),  two  spans,  one  roadway. 

Three  bridges  at  junction  of  Black  and  Moose  rivers,  wood,  five  spans. 

One  railroad  bridge. 

Two  wooden  steamboat  locks. 

Three  dams. 

Delta  feeder. 

One  bridge  across  Mohawk  river  at  Delta,  two  spans. 

One  wooden  truss  road  bridge. 

One  stringer  road  bridge. 

One  wooden  truss  farm  bridge. 

One  stringer  farm  bridge. 

One  wooden  dam. 

One  guard-lock. 
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ZiansingkiU  feeder. 

Three  wooden  stringer  bridges. 
One  bulkhead. 

Fbrestport  feeder. 

One  cast-iron  arch  road  bridge,  one  roadway. 

Ten  wooden  trapezoidal  road  bridges,  one  roadway. 

Two  wooden  trapezoidal  farm  bridges,  one  roadway. 

Three  bulkheads. 

One  bulkhead  and  spillway. 

Three  culverts. 

One  dam. 

One  guard-lock. 

Sugar  River  feeder. 

One  bulkhead. 

One  dam.. 

Reservoirs  for  Forestport  feeder. 

Seven  bulkheads  and  waste-wiers. 

Nine  dams. 

Two  tenders'  houses. 

Three  well-houses. 

One  waste-weir. 

Black  river  and  Reaver  river  reservoirs. 

Three  bulkheads. 
Three  dams. 
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MIDDLE  DIVISION— New  York  State  Canals  —  Table  of 

Bridges. 

There  ore  439  biidgeB  on  this  diyiflion,  namely: 

On  ibe  Erie  canal j()5 

On  the  Erie  feeders C3 

On  the  Oswego  canal,  main  USne 47 

On  the  Oswego  canal,  branches 22 

On  the  Oayuga  and  Seneoa  canal 38 

On  the  OaTuga  and  Seneca  canal,  Ithaca  inlet 3 

On  the  Black  Biver  canal,  main  line 67 

On  ijhe  Black  Biver  imptrovement 7 

On  the  Black  Bdver  feeders 21 

On  th.e  Black,  Beaver  and  Moose  rivers^  where  not  nsed  for 

canal  pniposes 4 

On  the  Ohemnng  oanals 2 

439 
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Ajtktual  Repobt  of  the 


Erie  Canal  Feeders. 


street  or 

road  (aJI 

single). 

Farm. 

t.p. 

B.  R. 

Totals. 

Wooden  Bridges — Style. 
Oriskany  group. 

Trapezoidal  wooden  chord 

Stringer 

5 
9 

6 

1 

2 

2 

2 

1 
1 

2 
20 

1 

•  •  ■   ■ 

3 
1 

*  •  ■ . 

*  • .  • 

*  • . . 

•  •    •    • 

1 

•  •    ■    ■ 

•  •    ■    ■ 

•  •    ■    « 
«    ■    •    • 

•  •    ■    • 

■    •    •    • 

•  •    •    ■ 

•  •    •    • 

•  •    ■    ■ 

■    •    •    • 

•  •    •    • 

•  •    ■    • 

•  •    •    « 

•  •    •    • 

«    •    •    • 

•  •    ■    • 

7 
30 

Oneida  feeder. 
Trapezoidal  wooden  chord 

Chittenango  group. 
Trapezoidal  wooden  chord 

Limestone  group. 
Trapezoidal  wooden  chord 

Butternut  feeder. 
Trapezoidal  wooden  chard 

« 

CamiUus  group. 
Trapezoidal  wooden  chord 

Port  Byron  feeder. 

Trapezoidal  wooden  chord 

Strinsrer 

• 

7- 

1 

6 

3 

2 

1 
1 

Total  wood 

29 

27 

1 

•    •    ■    • 

57 

Iron  Bridges  —  Style. 

Oneida  grmip. 

Plate  erirder,  4  tracks 

•   •   • 

•   •    •   ■ 

.... 

.... 

«... 

.... 

• 

•    •    .    . 

.... 

■   •   .    . 
.   *    •    . 

1 

/ 
.  •  .  . 

•  .  •  * 

.  •  •  . 

•  •  .  . 

1 

• 

Chittenango  group. 
W  hinplo  arch,  cast 

2 

1 

1 
1 

2 

Bxittemut  feeder. 
Whipple  arch,  cast 

1 

Jorda7i  group. 
Whipple  arch,  cast 

1 

Deck  erirder,  wrouffht 

1 

Total  iron 

5 

.... 

.... 

1 

6 

Grand  total 

34 

27 

1 

1 
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OswKGO  Canal  Bbanches. 


»  I 


Wooden  Bridges  —  Style. 
Salina  Mde  ciUa, 

Wooden  chords 

Stringer 


JAverpool  side  cut. 
King  post  swing 


Seneca  river  T,  P, 
Float  bridge 


Baldwin  sviUe  aide  cut. 
King  post  swing 


Oneida  river  improvement. 

King  post  swing 

Howe  truss 


Total  wood 


Ikon  Bridges — Style. 
Salina  aide  cuts. 

Whipple  arch,  cast 

Trapezoidal  tubular,  cast 


Seneca  river  bridge  at  Jaxiks  reefs. 
Whipple  arch,  cast 


Baldwinsville  side  cut. 
Soules'  arch,  wrought 


Oneida  river  improvement. 
Trapezoidal  swing,  wrought 


Onondaga  outlet. 
Whipple  arch,  cast 


Total  iron 
Qrand  total  . . 


Road, 
single. 


4 
2 


2 


12 


1 
1 


6 


18 


T.  P. 


.     •  •  • 


Railroad, 
single. 


Total. 


4 
2 


2 
1 

15 


1 
1 


1 

7 
22 
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Delta  Fbbdbb. 


DELTA  FEEDER. 


Trapezoidal  wooden  chord 
Stringer 


Stringer 


LA.N8INGKILL. 


FORESTPOBT   FbBDEB. 

Trapezoidal  wooden  chord.  . 
Whipple  arch,  cast • . . 


ToUl 


Rood. 


1 
1 


10. 
1 


13 


Farm. 


1 
1 


•    «    «    • 


RiTer. 


1 


•  •  •  • 


Bridge 
tpan. 


2 


Total. 


8 

2 


12 
1 


21 


Chemung  Canal. 


Plate  girder,  wrought 
Whipple  arch,  cast  . . . 


Road. 
1 
1 


Total 


n 
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REPORT 


OF  THE 


DIVISION  ENGINEER 


OF  TEDB 


Western  Division 

FOR  THE 

Ye^ar  Ending  Skf^xe^mbkr  30,  1891. 


APPENDIX  D. 


Rochester,  Novemher  3, 1891. 
Hon.  John  Bog  art,  State  Engineer  and  Sui'veyor  : 

Sir. — I  have  th.e  honor  of  Babmittmg  to  you  my  report  on  the 
western  diTision  of  the  State  canaJs  for  the  fiscal  year  ending 
September  30,  1891. 

The  canal  slipe  and  navigable  feeders  are  as  follows: 

MUes. 

Erie  canal  from  the  east  line  of  Wayne  county  to  Ham- 

bm'gh  street  in  the  city  of  Buffalo 148.92 

Five  slips  in  the  city  of  Buffalo,  aggregate  length 1.60 

Genesee  river  feeder  in  the  city  of  Bochester 2.25 

Total  mile© 152.77 

Unnavigable  Feeders, 

Mfles. 

Tonawanda  and  Oak  Orchard  creek 11.55 

Genesee  Valley  canal  from  Cuba  reservoir  to  Lock  No.  87 

Rockville 7.65 

Genesee  Valley  canal  from  ScottsviUe  to  Rochester  rapids 

dam 11.00 

Total  miles : 30.20 


• 


The  sources  of  water  supply  for  the  Erie  canal  are  as  follows: 

1.  Lake  Erie  at  Buffalo. 

2.  Tonawanda  creek  at  Pendleton. 

3.  Tonawanda  and  Oak  Orchard  creek  feeder,  at  Medina. 

4.  Allen's  creek,  tlu-ough  the  Genesee  Valley  canal  and  Genesee 
river  feeder  from  ScottsviUe  to  Rochester. 

5.  The  Cuba  reservoir,  in  Allegany  county,  through  the  Genesee 
Valley  canal  and  the  Genesee  river  to  Rochester,  and  through 

1891.  49 
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the  Qeneeee  river  feeder,  in  tih.e  city  of  Eochester,  into  the  canal 
•Rie  Tonawanda  and  Oak  Orchard  feeder  and  the  Genesee  river 
assist  in  filling  the  canal  in  the  spring.  The  water  from  Allen's 
creek,  at  Scottsville,  which,  is  taken  into  the  feeder  at  Rochester, 
tends  to  keep  the  water  in  the  feeder  pure  through  the  summer 
months. 

Since  care  has  been  taken  to  use  as  little  water  sb  possible  below 
Newark  in  locking  boats,  no  difficulty  has  been  experienced  in 
keeping  up  the  levels  at  the  lower  end  of  the  division. 

Dams. 

There  aire  six  dams  on  the  division,  aB  follows: 

First  One  across  Tonawanda  creek  near  its  mouth.  It  raises 
the  water  in  the  creek  about  four  feet  above  the  level  of  Niagara 
river. 

Second.  One  across  the  same  creek  south  of  Medina.  Its  pur- 
pose is  to  turn  the  water  of  the. creek  into  the  feeder  and  through 
it  into  the  channel  of  Oak  Orchard  creek,  and  from  thence  into 
the  canal  at  Medina. 

Third.  One  across  Alley's  creek,  in  the  village  of  ScottsTille,  to 
send  the  water  through  the  Genesee  Valley  canal,  which  is  now 
used  as  a  feeder  from  Scottsville  to  Rochester. 

Fourth.  One  across  the  Genesee  river,  in  Rochester,  to  turn  the 
water  of  that  stream  into  the  feeder. 

Fifth.  One  across  Oil  creek,  near  the  village  of  Cuba,  Allegany 
county,  to  hold  the  water  of  that  creek  and  form  a  reseivoir.  It 
is  comjwsed  of  earth,  faced  with  rii)-rap  and  slope  wall,  and  is 
2,200  feet  long  and  sixty-five  feet  in  height  where  it  crosses  the 
stream. 

Sixth.  One  across  a  valley  two  miles  from  the  last-mentioned 
ones.  It  has  a  waste-wier,  composed  of  stone,  to  serve  as  an 
escape  for  the  water  of  the  creek  when  the  reservoir  is  full. 

Locks. 

There  are  twenty-three  locks  on  this  division  and  all  lock  down 
toward  tide-water. 
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LOCATION.  Lift  in  feet. 

No.  53.  One    and    one-fonrth    miles    weat    of    Clyde 

(lengthened) 4.755 

No.  54.  At  Lock  Berlin  (lengthened)  7.360 

No.  55.  In  the  village  of  Lyons  (lengthened) 6.251 

No.  56.  Poorhouse,  one  and  seven-tenths  miles  west  of 

Lyons  lock  (lengthened)  9.848 

No.    57.  Lower   lock   at   Lockville,   near   Newark   (not 

lengthened)    8.028 

No.  58.  Middle   lock    at   Lockville,    near   Newark    (not 

lengthened)    8.004 

No.  59.  Tapper    lock    at    Lockville,    near    Newark    (not 

lengthened)    8.002 

No.   60.  Eight-tenths  of  a  mile  east  of  Macedon  lock 

(lengthened)    9.886 

No.  61.  In  the  village  of  Macedon  (lengthened 6.601 

No.  62.  Two   and   one-qnarter  miles   west  of  Pittsford 

(lengthened)   8.807 

No.  63.  Miller's,  in  the  village  of  Brighton  (lengthened) . .  8 .  719 
No.  64.  Sipple's,  in  the  village  of  Brighton  (lengthened). .  10.108 
No.  65.  Keservoir,  in  the  city  of  Eochester  (lengthened). .  10.102 
No.  66.  First  lock  in  the  city  of  Rochester  (lengthened). .  8.859 
Nos.  67-71.  Five  combined  locks,  as  Lockport  (not  length- 
ened)        57.427 

One  guard-lock  at  Sulphnr  Springs.    It  has  one  chamber, 

110  by  twenty  feet,  and  two  additional  head-gates. 

Those  gates  are  closed  when  a  flood  occnrs  in  Tona- 

wanda  creek;  otherwise  they  are  left  open* 
One  river  lock  at  Tonawanda,  connecting  the  Niagara 

river   with   canal.    The   lift   is   generally   fonr   feet, 

depending  on  height  of  water  in  the  river. 
One  double-chamber  guard  and  lift-lock  (lengthened)  at 

Black  Kock  (No.  72);  it  is  112  by  twenty  feet.    The  lift, 

together  with  the  fall  in  the  harbor  from  the  canal 

below  the  mean  low  water»in  the  lake,  is 2.425 


Total  Uft   175.182 
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By  adding  to  the  above  lifts  the  gnrfaoe  descent  on  the 
different  levels  we  get  the  total  descent  on  tl^e  division. 

On  Monteznma  level 196 

On  twelve  mile  level,  No.  59  to  60 165 

On  seventeen  mile  level,  No.  61  to  62 343 

On  three  mile  level,  No.  62  to  63. 063 

On  long  level,  Eochester  to  Lockport,  No.  66  to  67 3 .165 

On  level  between  Lockport  and  Black  rock 1.239 

6.171 

Total  rise  going  west 180.353 


There  is  also  one  single  chamber  shii)-lock  from  Black  Bock  hiir- 
bor  to  the  Niagara  river,  it  is  200x36  feet.  The  lift  ifi  iisxially  four 
feet,  according  to  the  height  of  water  in  the  lake  and  river. 

The  weight-lock  in  the  city  of  Bochester,  not  now  used  as  such 

for  some  years. 

RejiairR  to  looh^. 

New  gates  inserted  in  center  of  chamber  lock  No.  61  and  tow- 
path  lock  No.  65. 

Balance  beams  renewed  on  Nos.  54  and  55  and  new  paddles 
infieri:ed  in  gatei?. 

Tumble-gatje  platforms  on  Nos.  53,  54,  56  and  58  were  repaired. 

A  new  crib  was  built  at  head  of  No.  61. 

Chambers  and  culvert  pari^ly  regrouted  and  replanked  :ilso 
miter-sills  and  paddles  repaired  in  Nos.  62  and  63. 

Apron  in  towpath  No.  64  replanked  and  pair  of  gates  and  lew 
paddles  inserted. 

Lower  apron  partly  replanked  with  other  repaire,  No.  65. 

Gates  repaired  T.  P.  New  tumble-gates  and  platform  partly 
rebuilt  also  new  X)addle8  inserted,  No.  66. 

New  gates  (three  pair)  inserted  in  No.  68  and  No.  71,  (one  pair). 

The  ordinary  repairs  were  made  to  combined  locks  Nos.  67  to  71 . 

The  wooden  pier  at  head  of  No.  71,  has  been  extended  180  feet 
and  now  connects  with  Cottage  street  bridge,  masonry  No.  162, 
Locki)ort. 

New  paddles  were  pnt  in  ship-lock  and  guard  look  No.  72,  also 
Tonawanda  river  lock,  owing  to  extreme  low  water  in  the  lake  it 
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was  found  neoeBsary  to  keep  tibie  gates  of  No.  72,  at  Black  Eock 
open  tke  greater  part  of  tiie  seaeon  so  as  to  give  sufficient  depth 
of  water  in  Tonawanda  creek  and  Lockjwrt  level — theretofore  it 
was  yerj  unusual  to  open  the  gates — except  f oi*  boats. 

Repairs  to  locks  needed. 

One  set  of  gates^  one  new  miter-sUl  and  lining  to  towpatih  No.  53. 

Two  new  tumble-gate  platforms  No.  56. 

One  set  of  gates  and  two  tumble-gate  platforms^  Nos.  57  and  59. 

One  new  crib  at  head  of  Na  58. 

The  south  wall  at  71  requkes  to  be  taken  down  and  rebuilt, 
it  is  pushing  out  of  line  by  the  action  of  frost  and  water  from  Btate 
race  running  through  the  joints  (this  was  recommended  in  last 
years  report). 

GHxe  ship  lock  at  Black  Bock  requires  pointing  and  resetting  some 

coping. 

A(iueducts. 

Floor  and  joists  of  Palmyra  aqueduct  renewed,  the  water  leaks 
through  the  masonry  and  sides  of  trunk,  the  ti'unk  should  be 
renewed  and  necessary  repaii*s  made  to  masonry  and  foundation. 

The  Bochester  aqueduct  requires  bottom  cemented  and  sides, 
pointed   (i*ecommended  in  laiiit  report).    The  towpath  has  beim 
replanked   (970   feet   iu  length)   and  guard  rail  renewed.    The 
Medina  aqueduct  has  been  partially  repaired  but  requires  more 
to  be  done  to  stop  leaking. 

Bridges. 

There  are  114  bridges  of  cast-iron;  50  of  wrought-iron;  21  of 
wood  and  iron  and  37  of  wood,  making  222  over  Erie  canal,  slips 
1,  2  and  3;  Ohio  and  Commercial  slips;  Hamburgh  and  Clark  and 
Skinner  canals  in  the  city  of  Buffalo;  this  is  two  more  than  last 
year's  report;  the  increase  is  on  account  of  bridge  169,  highway 
and  change  towpath  at  Pendleton  being  called  one  (these  are  two 
independent  of  each  other)  and  a  new  lift  at  Caledonia  avenue, 
Bodiester. 

There  is  also  a  pipe-truss  (cast-iron)  over  Oak  Orchard  creek 
feeder  on  Batavia  road,  Orleans  county,  which  makes  223  in  all. 
(See  table  of  bridges.) 
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Repairs  have  been  made  on  floors  of  Nos.  1,  2,  7,  8, 10, 12, 14, 16, 
17,  22,  28,  31  and  32,  and  new  floor  joists  in  38  and  39. 

Wooden  bridge  No.  6  has  been  it^newed. 

Wooden  bridge  No.  42  has  been  condeni^ed  and  should  be 
renewed. 

Wooden  bridge  No.  52.  New  floor-beams  inserted  and  partially 
replanked. 

Nos.  48,  65,  69,  76  and  87  have  had  new  joists  and  roadway 
replanked. 

No.  59.  Replaced  by  new  with  iron  lower  chord  formerly  used  in 
104. 

No.  76 1-2.  A  new  lift  was  built  at  Caledonia  avenue,  Rochester. 

Nos.  S8y  93  and  94.  New  floor-beams  inserted  and  replanked. 

No.  95.  Replaced  by  a  whipple-iron  arch,  taken  from  Brockport 

No.  108.  Some  repairs  and  new  counter  weights  were  put  in  lift- 
bridge,  Brockport,  at  the  southeast  and  northwest  panels  to  hold 
up  part  of  the  roadway  on  account  of  skew. 

Wood  and  iron  bridge  No.  123  has  been  renewed. 

Nos.  139,  140,  141,  145,  153,  157,  164  and  165.  New  joists  and 
replanked. 

New  bents  put  in  under  No.  167  and  guard-rail  repaired,  the 
bridges  (two)  of  wood,  extending  north  and  south  of  ii'on  one  to 
top  of  bank  in  bad  condition  and  requires  renewal.  This  is  in 
the  deep  cut  above  Lockport. 

Wooden  bridge,  No.  168,  over  Sulphur  Spiings,  guard-lock,  has 
had  new  bents  under  same  and  new  joists  and  plank  where 
required. 

Whipple-iron  arch  truss,  No.  191,  had  fallen  into  canal  at 
Amherst  street,  Black  Rock,  on  March  third,  by  reason  of  the 
carelessness  of  some  person  who  wished  to  draw  a  building  over  it 
and  finding  the  upper  beams  acting  as  struts  on  top  of  arch,  being 
too  low,  unscrewed  the  nut  of  vertical  rod,  thereby  causing  it  to 
falL  It  was  sent  to  State  yard  at  Rochester,  repaired  there  and 
is  now  on  abutments  in  as  good  condition  as  it  ever  was. 

Wood  and  iron  bridge,  No.  171,  three  spans,  used  as  a  towpath 
over  Tonawanda  creek,  at  Pendleton,  has  been  renewed,  owing 
to  three  horses  abreast  dmwing  boats,  the  roadway  was  made 
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wider,  giving  twelve  and  one-half  feet  on  the  new  to  eleven  feet 

on  the  old. 

Bridge  mcbsonry. 

The  berme  abutment  to  bridge  No.  38  was  found  unsafe;  it 
was  rebuilt  before  the  opening  of  navigation. 

Towpath  bridge  No.  42.  Abutment  is  leaning  outward  and 
should  be  rebuilt  as  recommended  in  last  report 

A  large  amount  of  work  is  necessary  to  make  repairs  on  abut- 
ments. Many  stones  are  displaced  by  boats  striking  the  wings; 
they  should  be  protected  by  piles  at  end;  this  was  mentioned  in 

last  report 

Giiherts. 

A  great  number  of  culverts  require  repairs  to  the  masonry,  also 
the  dive  culverts  are  filled  with  debris,  so  the  water  can  not  pass 
fi'eely  through  them;  this  was  recommended  in  last  report 

Bulkheads  and  waste-weirs. 

Waste-weir  No.  3,  east  of  Lyons,  has  been  thoroughly  repaired. 

Waste-weirs,  Nos.  1  and  2,  should  have  masonry  grouted  and 
repointed. 

Waste-weir  at  HoUey  rei)aired  and  those  at  Lockport,  Medina 
and  Brockville  rebuilt 

The  bulkhead  at  Tonawanda  dam  requires  renewal  as  the  timber 

is  much  decayed. 

Veriieal  waUs, 

About  eighty  feet  west  of  bridge  32,  and  seventy  feet  west  of 
bridge  40,  has  fallen  into  canal;  they  should  be  rebxiilt  before  navi- 
gation opens. 

One  hundred  feet  of  new  wall  and  sixty  feet  of  twist  was  built 
from  foot  of  lock  63,  and  extended  easterly  towpath  side,  to  give,  a 
better  alignment  for  boats  to  enter  and  depart 

A  large  amount  of  masonry  is  necessary  to  put  the  walls  in  good 
repair,  especially  through  the  city  of  Bochester. 

Slope  waUs, 

The  walls  are  not  in  good  condition  for  some  distance  west  of 
Rochester.    They  are  in  fair  condition  east  to  Wayne  county  line. 
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Canal  hamJcs, 

A  large  amouDft  of  material  was  exoavated  from  the  prism 
before  opening  of  navigation.  The  towpath  and  berme  banks 
were  in  good  condition.  Owing  to  low  water  in  Lake  Erie  some 
interruption  to  vavigation  had  occurred  between  Lockport  and 
Buffalo.  There  seems  to  be  some  obstruction  in  canal  between 
Pennsylvania  street  and  east  of  State  yard;  at  the  time  of  deep- 
ening some  years  ago  points  and  ledges  of  rock  had  not  been 
taken  out  to  the  proper  depth,  and  this  is  the  cause  of  boats 
striking,  the  water  being  so  low ;  none  has  occurred  from  Lockport 
east. 

This  division  has  been  under  the  charge  of  John  Bisgood  and 
P.  N.  Kimball,  as  division  and  resident  engineers  respectively. 

Very  respectfully. 

JOHN  BISGOOD, 

Division  Engineer, 

Statement  giving  names,  rank,  number  •  of  days  and  compensation 

of  engineers  upon  the  repairs  of  the  Western  Divis.on  of  the  Neio 

York  State  canals,  with  incideJcU  expetises,  during  the  fiscal  year 

ending  September  30,   1891,  from,   October  1,    1890,   to   September 

30,  1891. 

Okdinaby  Repairs  —  Erie  Canal. 


NAME. 


John  Biflgood... 
John  Bisgood. . . 
F.N.  Kimball... 
F.  N\KimbaU... 
M.  W.  WUbur. . . 
M.  W.  WUbur... 

D.  B.  Lee 

W.  T.  Leighton. 
W.  T.  Leighton. 
J.  B.  Barrett.... 
J.  B.  Barrett.... 

Henry  Oeck 

Henry  Geek 

D.  M.  Teller 

D.  M.  TeUer 


Bank. 


L 


Dlvigion  engineer. . 
Division  engineer . . 
Residt^nt  engineer. 
Resident  engineer. 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Rodman , 

Rodman 

Chainman 

Chainman , 

Chainman 

Chainman , 


Number  of 
days,  etc. 


1  year 

Expenses . . . 
2iS  days  . . . . 
Expenses... 
2Sij days .... 
Expenses . . . 

9  days 

46  days 

Expenses . . . 

244  days 

Expenses . . . 
:^J0  days  . . . . 
Expenses... 
146  days .... 
Expenses . . . 


Rate  of 
oomx>en8atlon. 


82,400  per  year . 


2,000  per  year . 
4  50  per  day . . . 


Total 
Amount. 


4  60  per  day. 
4  60  per  day. 


8  60  per  day. 
2  60  per  day. 
2  60  per  day. 


Incidental  expenses. 

stationery $188  81 

Fuel,  light  and  office  rent 408  20 

Postage  and  telegraph 69  66 

Telephone 64  00 

Miacellaneous  account 199  89 


Total. 


$2,400  00 

216  48 

1.857  88 

128  62 

1,062  00 

82  16 

40  60 

207  00 

2  64 

864  00 

102  58 

760  00 

48  09 

866  00 

80  87 


$7,687  22 


876  66 
$8,818  77 
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Extraordinary  Bsfairs  —  Sitrvby  Court  of  Claims. 
Act  chapter  302,  Laws  of  1891. 


NAME. 


F.N.Kimball.. 
F.N.Kimball.. 
M.  W.  Wilbur. . 
M.  W.  WUbur. . 
W.  T  Leighton 
W.  T.  Leighton 
J.  B.  Barrett, . . 
J.  B.  Barrett. . . 

D.  M.  Teller 

D.  M.  Teller. . . . 


Total 


Rank. 


Resident  ent^eer. 
Resident  engineer. 

Leveler  

Leveler 

Leveler 

Leveler 

Rodman  

Hodman  

Chair)  man 

Chainman 


Number  of 
days,  etc. 


18  days . . . 
Expenses 
'^2  days  . . . 
Expenses 
20  days  . . . 
Expenses 
18  days  . . . 


Elxpenses 

9  days 

Expenses 


Rate  of 
compensation. 


$2,000 per  year.. 


4  60  per  day 
4  50  per  day 


8  50  per  day 
2  GOperdaj 


Total 
amount. 


$06  90 

89  70 
99  00 
25  71 

90  00 
1  64 

45  50 
24  52 
S2  50 
15  74 


$458  21 


Extraordinary  Repairs  —  Bottoming  Out  Erie  Canal. 

Act  chapter  168,  Zaws  of  1890. 


NAME. 


F.  N.  KimbaU. 
F.  N.  KimbaU. 
M.  W.  Wilbur. 
M.  W.  WUbur. 
J.  B.Barrett.. 
J.  B.  Barrett.. 
Henry  Geek  . . 
Henry  Geek  . . 
D.  M.  TeUer  . . 
D.  M.  TeUer  . . 


Total 


Rank. 


Resident  engineer. 
Resident  engineer. 

Leveler 

Leveler 

Rodman 

Rodman 

Chainman 

Chainman . .  

Chainman 

Chainman 


Number  of 
days,  etc. 


80  days... 
Expenses. 
26  days  . . . 
fbcpenses. 
26  days  . . . 
Expenses. 
8  days . . . . 
Expenses. 

5  days 

Expenses. 


Rate  of 
compensation. 


$2,000  per  year. 


4  50  per  day. 
8  50  per  diy. 


2  50  per  day. 
_2  50  per  day. 


Total 
amount. 


$164  84 

60  73 

117,00 

82*68 

91  00 

86.91 

7  50 

354 

1£60 

10  46 


$587  16 


Extraordinary  Repairs  —  Tonawanda  Bridge. 
Act  chapter  82,  Laws  of  1891. 


name. 


F.N.  KimbaU... 
F.N.  KimbaU... 
M.  W.  WUbur  . . 
M.  W.  Wilbur  . . 
W.  T.  Leighton. 
W.  T.  Leighton. 
J.  B.Barrett.... 
J.  B.  Barrett.... 

D.  M.  TeUer 

D.  M.  TeUer 


Misoellaneous  account. 
Total 


Rank. 


Resident  engineer. 
Resident  engineer. 

Leveler 

Leveler 

Leveler 

Leveler 

Rodman 

Hodman 

Chainman 

Chainman 


Number  of 
days,  etc. 


12  days... 
Expenses. 
12  days... 
Expenses. 
60  days... 
ExpeuKes. 
11  days... 
Expenses. 
14  days... 
Expenses. 


Rate  of 
compensation. 


$2,000  per  year. . . 


4  50  per  di^. 
4  50  per  day. 


8  50  per  day. 
2  50  per  day. 


Incidental  expensed. 


Total 
amount. 


$66  22 
48  70 
54  00 
48  70 

270  00 
10  56 

88  50 

89  40 
86  00 
47  70 


$668  77 
10  78 


$664  49 


1891. 


50 
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EXTBAOBDINABY   RbPAIBS — EXAMINATION   AND   MaPS. 

Act  chapter  295,  JjUios  of  1890. 


NAME. 


Michael  Leonard 
Michael  Leonard 


Total 


Rank. 


Qauge  tender 
Oauge  tender 


Nunib*»r  of 
dajBy  etc. 


63  days  . . . 
Expenses 


Rate  of 
compensation. 


$0.50  per  daj. 


Total 
amount. 


$81  60 
1  00 


$38  51 


EXTBAORDINABY   RbPAIBS — CaLEDONIA   AVENUE   BrIDGE, 

•ROCHESTEB,    N.    Y. 

Act  chapter  117,  Zaws  of  1890. 


NAME. 


F.  N.  KimbaU. 
F.  N.  Kimball. 
M.  W.  Wilbur. 
J.  B.  Barrett. . 
Henry  Greek  . . 
D.  M.  TeUer... 


Total. 


Rank. 


Resident  engineer 27  days. . . 

Resident  engineer Kxpeoses. 

Leveler 9  days — 

Rodman 13  days... 


Number  of 
days,  etc. 


Cbainman 
Ohainman 


6  days. 
39  days. 


Rate  of 
compensation. 


$2,000  per  year. 


4  60  per  day. 
3  50  per  day. 
2  150  per  day , 
2  60  per  day. 


Total 
amount. 


$149  39 
4  26 
40  50 
45  50 
15  00 
07  60 


$352  15 


EXTKAOBDINABY    RePAIBS  —  SuBVEY    OOURT    OF    ClAIMS. 

Act  chapter  295,  Laws  of  1890. 


NAME. 


F.  N  Kimball. 
F.  N.  Kimball. 
M.  W.  Wilbur. 
M.  W.  Wilbur. 

D.  R.  Lee 

D.  R  Lee 

J.  B.  Barrett. , 
J.  B.  Barrett.. 
Henry  Geek  . . 
Henry  Gteck . . 


Total. 


Rank. 


Resident  engmeer. 
Resident  engineer. 

Leveler 

Leveler 

Leveler 

Leveler 

Rodman 

Rodman 

Cbainman 

Chainman 


Number  of 
days,  etc. 


Rate  of 
compensation. 


$2,000  per  year  . . . 
4  50  per  day 


9  days 

Kxpenses . 

9  days 

Expt^nses . 

1  day 4  50perdav' 

H  days 3  50  per  day 

Expenses. , 

4  days 

Expenses., 


2  60  per  day 


Total 
amount. 


$48  91 

8>  89 

40  50 

10  90 

460 

4  92 

28  00 

18  38 

10  00 

2  74 


$204  84 


State  Enoinssb  and  Subyetob. 


395 


EXTBAORDINABY   ReFAIBS  —  DbEBGING   ChAUTAUQUA   OuTLET. 

Act  chapter  167,  Laws  of  1890. 


NAME. 


F.  N.  KlmbaU. . 
F.N.  Kimball.. 
W.  T.  Leighton 
W.  T.  Leighton 
D.  M.  Telfer.... 
D.  M.  TeUer.... 
J.  G.  OlendoD  . 


Bank. 


Resident  engineer. 
Resident  engineer. 

I^-veier 

Leveler 

Chainman 

Chainman 

Boatman 


Number  of 
days*  etc. 


21  days  . . . , 
Expenses . . 

80  days 

Expenses . 
102  days . . 
Exoenses., 
90  days . . . 


Bate  of 
compensation. 


$2,000  per  year 


4  50  per  day. 
2  50  per  day. 
8  00  per  day. 


'  Incidental  expenses. 

Office  rent „ . .     f82  60 

B^oathJre 80  00 


Total. 


Total 
Amount. 


$114  91 
72  48 

800  00 
22  94 

255  00 
52  66 

180  00 


$1,057  98 
52  50 


$1,120  42 


Sdhmabt  op  Engineering  Expenses  upon  the  Westebn  Division, 
New  Yobk  State  Canals,  fob  the  Fiscal  Yeab  ending 
Septembbb  30,   1891. 

JSxtraordinari/  repairs : 

Amount. 

Examination  and  maps,  chapter  295,  Laws  1890 $32  60 

Survey  for  Court  of  Claims,  chapter  295,  T^aws  1890 204  24 

Survey  for  Court  of  Claims,  chapter  302,  Laws  1891 463  21 

Caledonia  avenue  bridge,  chapter  117,  Laws  1890 352  15 

Tonawanda  bridge,  chapter  82,  Laws  1891 664  49 

Bottoming  out  canal,  chapter  168,  Laws  1890 537  15 

Dredging  Chautauqua  Lake  outlet,  chapter  167,Laws  1890.  1 ,  120  43 

Ordinary  repairs , 8,513  77 


Total  engineering  expenses  for  Western  Division...     fill,  887  94 
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Wilkixison  slip,  Buffulo. 
Qeuesee  street,  Buffalo. 
Towpath  slip  No.  S,  Buffalo. 
Tovrpath-slip  No  1,  Buffalo. 
Erie  street,  Buffalo. 
Commercial  street,  Buffalo. 
Lloyd  street,  Buffalo. 
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Ebib  Canal  —  List  ofbridgesy  etc. —  (Concluded). 
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Appendix   R. 


EXTRACTS  FROM  REPORT  OF  OBSERVATIONS  ON  TRANS- 

• 

JK)RTATIPN.  nPON   THE   NEW  YORK   STATE   CANALS, 
"  THE  HUDSON  RiyER  AND  OTHER  COIOEOTINQ  WATER- 

•  \  WAYS,  WITH*NOTES  UPON  TRANSPORTATION  ON  THE 

•  ilJimOIS  AND  MICHIG;AN  CANAL  AND  UPON  COAL 
BOAT  TOWAGE  ON  THE  OHIO  AND  MISSISSIPPI 
RIV:ERS,.  MADE  *raDEIi  THE  DIRECTION  OF^  JOHN 
BOGART^  STATir  ENGINEER,  BY  AUG.  S.  KIBBE,  ASSIST- 


,1 


ANT  ENGINEER  . 

•  :  •  .     '  Alhany,  N.  v.,  l)ecefnfjer^^.\,  1891. 

Hon..  JoHi^  B<K*AKT,  *%^*/5cf  KiKjhiiier : 

*  *  • 

Sir. —  In  •accordance  with,  your  instructions  I  have  th^  honor  to 

present  the^  following  report  upon  transportation  uporithe  canals 

of  the  Stat6  of  New  Yorii,  with  notes  upon  transportation  at 

otfier  poiQts; 

Respectfully. 


•  % 


•  • 


Aug.  S.  KiBBE. 

AmiaUint  ihbijineer. 


Canal  Transportation,  1891. 

TPrior  to  the  ctttnpletion  of  the  Erie  canal  in  1825,  transportation 
was  conducted  upon  toll  roads  at  rates  which  were  almost  pro- 
hibitory to  commerce.  The  prices  of  transportation  during  th(» 
year»  1817,  1818  and  1819,  by  teams  from  Albany  to  Buffalo,  were 
29.3  cents  per  ton  of  2,Q00  pounds  per  mile.*  On  the  Erie  canal, 
in  1835,  the  rates,  inchiding  tolls,  wei*e  as  follows:  Merchandise, 
three  dollars  and  ninety- Jve  cents  per  ton  per  mile;  flour,  one 
dollar  and  eighty-three  cents  per  ton  per  mile;  staves,  ninety- 


^  state  Bngiaeer's  Beport  for  1802.    Assembly  Document  No.  8, 1868. 


/ 
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seven  cents  per  ton  per  mile;  sklt^  ninety-three  cents  per  ton 
per  mile. 

To-day  grain  is  transported  from  Buffalo  to  New  York,  over  the  ' 
canal  and  Hudson  river,  for  three-tenths  cent  per  ton  per  mile, 

* 

freight  charge,  a  reduction  of  nearly  ninety-nine  per  cent  from  the 
rates  in  1817-18-19. 

llie  successive  steps  by  which  this  result  has  been  attained  arv» 
of  great  interest. 

The  canal  was  constructed  with  a  waterway  foi'ty  feet  widi* 
at  surface,  twenty-eight  feet  wide  at  bottom  and  four  feet  deep. 
The  lock-chambers  were  ninety  feet  long  and  fifteen  fet^t  wide. 
So  rapidly  did  the  traffic  increase  that,  nine  years  after  the  com- 
pletion of  the  canal,  its  enlargement  was  discussed  and  the  cost 
estimated.  Ten  years  after  completion,  in  1835,  the  enlargement 
was  authorized  and  the  dimensions  of  new  canal  fixed  as  follows: 
Surface  width,  seventy  feet;  depth  of  water,  seven  feet;  lock- 
chambers,  110  feet  by  eighteen  fe(?t,  all  locks  to  be  double;  tho 
estimated  effect  of  this  change  being  a  saving  of  one-half  in  cost 
of  transportation,  exclusive  of  tolls. 

This  enlargement  was  practically  completed  in  1862.  The  next 
step  taken  by  the  State  consisted  in  the  abolition  of  tolls.  By  an 
amendment  to  the  Constitution,  which  took  effect  January  1, 
1883,  it  was  provided  that  "no  tolls  shall  hereafter  be  imposed 
on  persons  or  property  transjwrted  on  the  canals,". 

During  the  winter  of  1884-5  the  experiment  was  made  of  length- 
ening one  of  the  double  locks  to  admit  of  the  entrance  of  two 
boats  at  once,  and  the  same  enlargement  has  been  made  of  thirty- 
seven  other  locks. 

In  addition  to  this,  much  has  been  done  to  perfect  the  water 
supply,  to  maintain  the  full  dc^pth  of  water  and  in  a  large  number 
of  the  locks  machinery  has  b(H?n  placed  to  assist  boats  into  and 
out  of,  the  chamber,  in  order  that  delays  due  to  locking  might  be 
minimized.  , 

The  above  summarizes  briefly  the  improvements  made  by  the 
State  to  stimulate  canal  traffic  and  to  facilitate  tran8X)ortation. 
Improvements  in  methods  of  construction,  equipment  and  man- 
agement of  boats  have  kept  pace  with  and,  in  fact,  prompted 
those  in  the  condition  of  the  waterway. 


A-:- 
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The  first  boats  carried  about  thirty  tons,  while  to-day  there  are 
many  which  will  hold  250  tons,  while  the  great  bulk  of  the  traffic 
is  carried  on  in  boats  carrying  240  tons.  While  on  some  other 
water\\'avs,  notably  the  Delaware  and  Baritan  canal,*  it  has  been 
found  that  the  average  boat  load  was  only  about  one-third  of  what 
the  dimensions  of  the  locks  would  permit,  the  experience  on  the 
Erie  canal  has  btn^n  entirely  in  the  other  direction.  The  dimen- 
sions  of  the  boats  have  kept  pace  with  every  improvement  in  locks 
or  prism,  and  to  such  an  extent  that  great  difficulty  is  experienced 
in  entering  and  leaving  lodes  and  in  traversing  levels  where  the 
water  may  be  temporarily  lowered  a  few  inches,  while  a  boat  that 
is  not  handle<l  with  gi'eat  care  when  descending  through  a  lock, 
will  jam  the  lower  gate  and  C4\use  considerable  delay  before  being 
released.  Thus  it  is  apparent  that  the  maximum  dimensions  of 
length,  breadth  and  draft  are  adhered  to,  in  spite  of  such  incon- 
venience's, and  this  would  hardly  be  the  case,  after  so  extended  an 
expi^rience,  had  not  considerations  of  economy  dictated  such  a 
course. 

Hut,  without  exception  woilliy  of  record,  no  improvement  was 
made  in  the  propelling  power  employed,  prior  to  the  year  1871. 
►Steiim  tugs  were  used  at  tlie  termini  of  the  canal  and  more  or  less 
local  traffic  carried  on  in  small  steamers,  but  transportation  was 
effected  with  horses  and  mules  as  the  propelling  agents  from  the 
inception  of  the  canal  system  up  to  the  above-mentioned  date. 

Steam  on  the  Canals,  1871-2  -3-4. 
The  first  impetus  given  to  the  construction  and  use  of  steam 
canal  boats  especially  designed  for  use  on  the  Erie  canal,  was 
afforded  by  the  passage  of  the  fc^owioig  law: 

(yiiAPTKu  8^)8, —  Laws  of  1871. 
AJN  ACT  to  foster  and  develop  the  internal  commerce  of  the  State 
by  inviting  and  rt^warding  the  practical  and  profitable  intn>- 
duction  upon  the  canals  of  steam,  caloric,  electricity,  or  any 
motor  other  than  animal  jwwer,  for  the  propulsion  of  boats. 

Passed  April  28,  1871;  three-fifths  being  present. 
Ths  People  of  the  State  of  New  Yorky  represented  m  SenaU 
and  Auemhhi^  do  eiuust  as  fcUows: 

Section  1.  George  B.  McCJlellan,  Horatio  Seymour,  Ei^astus  S. 
Praaser,  David  Dows,  George  Geddes,  Van  R.  Bictunond,  WiUis 
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S.  Ndson,  George  W.  Chapman,  William  W.  Wiigbt  and  John  D. 
Fay,  are  hereby  appointed  a  conilniBslon  to  practajcally  test  and 
examine  inventions,  or  any  and  aU  devices  which  may  be  sub- 
mitted to  them  for  that  pui-poee,  by  which,  st^am,  caloric,  electri- 
city, or  any  other  motor  than  animal  power,  may  be  practically  and 
profitably  nsed  and  applied  in  the  propnlsion  of  boats  upon  the 
canals;  Bald  examination  and  tests  shall  be  had  by  the  said  com- 
missioners at  such  time  or  times  during  the  season  of  eanaJ  navi- 
gation, for  the  yeare  eighteen  hundred  and  seventy-one  and  sev- 
enty-two, as  they  may  order  and  direct;  said  commissioners  shall 
hjave  the  right*,  and  they  are  hereby  expressly  required,  to  reject 
all  such  inventions  or  devices,  if,  in  tJieir  opinion,  none  of  the  said 
inventions  or  devices  sliaJl  fuUy  and  satisfactorily  meet  the  require- 
ments of  this  act;  but  said  commissioneire  shall  demand  and 
require:  First,  The  inventions  or  devices  to  be  tested  and  tried 
at  their  own  proper*  costs  and  charges  of  the  i)arties  offering  the 
same  for  tiial.  F>eeond,  That  the  boats  shall,  in  addition  to  the 
weight  of  the  maehineiy  and  fuel  reasonably  necessary  for  the 
propulsion  of  said  boat,  be  enabled  to  transport,  and 
shall  actually  transi)ort,  on  the  Erie  canal,  on  a  test  or 
trial  exhibition,  under  the  rules  and  regulations  now 
governing  the  boats  navigating  the  canals,  at  least  two  hundred 
tons  of  cargo.  Thiii'd,  That  the  rate  of  speed  made  by  said  boat 
shall  not  be  less  than  an  average  of  three  miles  per  hour,  without 
injury  to  the  canals  or  fheir  structures.  Fourth,  That  the  boat 
can  be  readily  and  easily  stoixped  or  backed  by  the  use  and  power 
of  its  own  machinery.  Fifth,  That  the  simplicity,  economy  and 
durability  of  the  invention  or  device  must  be  elements  of  its  worth 
and  usefulnt^ss.  Sixth,  That  the  invention,  device  or  impi-ovement 
can  be  readily  adapted  to  the  present  canal  boats;  and,  lasUy, 
that  the  commissioners  shall  be  fully  satisfied  that  the  invention 
or  device  will  lessen  tiie  cost  of  canal  transiwrtation  and  increase 
the  capacity  of  the  canals.  Any  means  of  propulsion  or  towage 
other  than  by  a  dii-ect  application  of  power  upon  the  boat,  which 
does  not  intea^ere  in  any  manner  with  the  pi'esent  method  of  tow- 
age, on  the  canals,  and  complying  in  all  other  respects  witli  the 
provisions  of  this  act.,  may  be  entitied  to  ihe  benefits  thereof; 
but  this  shall  not  be  construed  to  apply  to  the  system  known  as 
the  Belgian  system,  or  to  any  mode  of  propulsion  by  steam-engines 
or  otherwfee  upon  either  bank  of  the  canals. 

§  2.  No  such  test  shall  be  made  if  the  same  diall  in  any  manner 
retard,  hinder,  or  delay  the  passage  of  boats  navigating  tte  canals 
under  the  present  system. 

§  3.  If  the  commissionerB  herein  appointed  shall,  upon  such 
examination  and  test,  as  is  provided  for  in  the  firat  section  of  this 
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act,  conclude  and  determine  at  any  time,  that  one  or  more  inven- 
tions or  devices  as  aforesaid,  but  not  to  exceed  tihree  in  number, 
shall  be  in  all  respects  a  full  and  satasfaotory,  practicable  and 
profitable  adaptation  to  the  ^vaiits  of  the  canals  by  reason  of  a 
new,  useful  and  economical  means  of  propulsion  for  boats  within 
the  meaning  of  this  act,  it  shall  then,  and  not  otherwise,  be  their 
duty  "^to  grant  unto  the  owner  or  owners  of  such  invention  or 
devicjes,  his  or  their  attorney,  theik*  certtflcate  or  o^iificates,  under 
theii'  hands  as  such  commissioners,  that  they  have  so  determined 
and  adjudged;  to  the  owner  or  owners  of  the  invention  or  dence 
which,  in  the  judgment  of  the  said  commissioneirs,  possesses  in  the 
gi'eatest  degree  of  perfection  the  requisites  mentioned  in  the  first 
section,  they  shall  grant  a  certificate  which  shall  be  known  as 
certificate  number  one;  and  to  the  owner  or  owners  of  the  next 
bi'St  invention  or  device,  they  shall  grant  a  certificate  as  aforesaid, 
which  shall  be  known  as  certificate  number  two;  and  to  the  owner 
or  ownera  of  the  third  best  invention  or  device,  they  shaU  grant 
a  certificate  as  aforesaid,  which  shall  be  known  as  certificate  num- 
ber three. 

§  4.  Before  entering  upon  the  duties  of  his  office,  each  of  the 
commissioners  herein  named  shall  take  and  subscribe  an  official 
oath,  which  shall  be  filed  at  once  in  the  office  of  the  secretary  of 
state.  Any  vacancy  arising  from  any  cause  in  said  commission, 
may  be  filled  on  the  application  of  the  remaining  commissioners, 
by  the  governor. 

§  5.  The  reasonable  expenses  of  the  said  commission,  not  exceed- 
ing in  aJl  the  sum  of  five  thousand  dollars,  to  be  determined  by  the 
sjiid  board,  shall  be  paid  out  of  any  sum  which  may  be  awarded  to 
the  person  or  persons  receiving  the  certificates  mentioned  in  the 
third  section  of  this  act,  in  proportion  to  the  amount  awarded  to 
the  holders  of  said  certificates,  providing  such  certificates  shall 
be  granted  and,  if  no  such  certificates  shall  be  granted,  then  the 
same  shall  be  paid  by  the  treasurer  on  the  warrant  of  the  comp- 
troller out  of  any  moneys  in  the  treasury  not  otherwise 
appropriated. 

§  6.  Upon  the  production  by  the  owner  op  owners,  or  his  or  their 
attorney,  of  such  certificate  or  certificates  as  may  be  granted 
under  the  provisions  of  this  act,  to  the  comptroller,  he  shall 
draw  his  warrant  upon  the  treasurer  of  the  state  of  New  York 
for  the  sum  of  fifty  thousand  dollars,  payable  to  the  said  owner 
or  owners  of  said  invention,  device,  his  op  their  attorney,  out  of 
any  money  in  the  treasury  not  otherwise  appropriated,  in  case  but 
one  ct*rtificate  shall  have  been  granted  by  said  commissioners.  If 
two  certificates  shall  have  been  granted  and  no  more,  the  said 
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comptroller  shall  draw  his  said  warrant  upon  the  said  treasurer 
for  the  sum  of  thirty-five  thousand  dollars,  payable  to  the  owner 
or  owners  of  certificate  number  one;  and  said  comptroller  shall 
also  draw  his  said  warrant  upon  the  said  treasurer  for  the  sum 
of  fifteen  thousand  dollars,  payable  to  the  owner  or  owners  of 
certificate  number  two.  If  three  certificates  shall  be  granted  by 
said  commissioners,  then  and  in  that  case  the  said  comptroller 
shall  draw  his  said  warrant  upon  the  said  treasurer  for  the  sum 
of  thirty  thousand  dollars,  payable  to  the  owner  or  owners  of 
certificate  number  one;  and  one  of  fifteen  thousand  dollars,  payable 
to  the  owner  or  owners  of  certificate  number  two;  and  one  of  five 
thousand  dollars,  payable  to  the  owner  or  owners  of  certificate 
number  three. 

§  7.  If  on  or  before  the  first  day  of  November,  eighteen  hundred 
and  seventy-three,  the  commissioners  hereinbefore  named  shall, 
upon  due  examination,  find  and  determine  that  the  said  inven- 
tion or  device  has  been  successfully  operated  upon  the  canals, 
and  has  been  or  will  be  largely  adopted  as  a  motor  on  said  canals, 
by  reason  of  its  superiority  over  any  other  known  method  of 
propulsion,  then  and  in  such  case  they  shall  grant  a  further 
certificate  of  that  fact,  and  the  comptroller,  upon  its  presentation 
to  him,  shall  draw  his  warrant  upon  the  treasurer  of  the  state  for 
the  further  sum  of  fifty  thousand  dollars,  payable  to  the  said  owner 
or  owners  of  the  said  device,  his  or  their  attorney,. out  of  any 
noney  in  the  treasury  not  otherwise  appi*opriat(Hi;  but  in  case  of 
':he  granting  by  said  commissioners  of  more  than  one  certificate, 
as  stated  in  section  six  of  this  act,  then  and  in  that  case  the  sum  of 
fifty  thousand  dollars,  mentioned  in  this  section,  shall  be  divided 
among  and  paid  to  the  owners  of  the  s.aid  certificates  in  the  pro- 
portion and  in  the  manner  as  stated  in  section  six  of  this  *act. 


The  commission  established  by  this  act  met  and  organized  and 
appointed  David  M.  Greene,  Esq.,  civil  and  mechanical  engineer, 
engineer  to  the  commission : 

The  following  resolutions  were  adopted  for  the  guidance  of 
competitors: 

Resolved,  That  for  the  purpose  of  carrying  out  the  intent  of  the 
(aw,  this  commission  will  require,  among  the  tests  to  be  made, 
that  the  several  competitors  shall  make  not  less  than  three  round 
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trips,  from  New  York  and  Buffalo  or  Oswego;  each  boat  to  be 
loaded  with  not  less  than  200  tons  of  cargo  each  way;  the  trips  to 
De  commenced  as  soon  as  any  party  is  ready,  and  all  completed  in 
the  least  practicable  time.  For  the  pui-pose  of  determining  the 
time  consumed  by  each  and  all  the  trips,  the  clearance  must  show 
the  day  of  the  month  and  time  of  day  that  the  boat  passes  each 
collector's  office;  certified  copies  thereof  to  be  furnished  to  the 
commission.  In  order  to  obtain  information  in  regard  to  the 
oractical  working  of  the  several  devices  in  competition,  as  soon 
\B  practicable,  the  engineer  of  the  commission,  Mr.  David  M. 
G^reene,  of  Troy,  will  inspect  the  same  from  time  to  time,  as  in 
ais  judgment  may  be  necessary,  and  report  the  facts  obtained  to 
:his  commission. 

Resolved,  That  competitors  are  hereby  notified  that  for  the  pur- 
pose of  carrying  out  the  intent  of  the  law,  that  though  it  is 
lesirable  that  the  three  consecutive  round  trips  from  Buffalo  or 
Oswego  to  New  York  be  made  at  the' earliest  time  practicable, 
that  the  whole  of  the  year  1872  will  be  allowed  to  such  persons  as 
may  desire  so  much  time,  and  that  the  awards  will  not  be  made 
until  the  close  of  navigation  in  that  year. 

In  the  first  report  of  this  commission,*  mention  is  made  of 
the  impression  almost  universal  among  inventors  that  the  great 
difficulty  to  be  overcome  in  navigating  the  canals  by  loaded  boats  at 
the  rate  of  three  miles  an  hour,  was  the  injury  done  to  the  banks 
by  the  swell  caused  by  the  boat  and  machinery,  the  result  being 
the  submission  of  a  large  number  of  models  of  new  wheels  or 
novel  shapes  of  boats.  The  following  resolution  was  adopted 
to  obviate  further  waste  of  time  or  money: 

Resolved,  That  the  experiments  heretofore  made  in  navigating 
the  canals  by  freight  boats  propelled  by  steam  have  not  been 
failures  by  reason  of  injury  done  the  banks  of  the  canals  by  the 
swell  caused  either  by  the  motion  of  the  boat  or  the  wheels 
tliroiigh  the  water;  and  that,  in  the  judgment  of  this  commission, 
there  m  no  practical  difficulty  in  navigating  the  canals  by  boats 
carrying  200  tons  of  cargo,  at  the  rate  of  three  mUes  per  hour, 
that  arises  from  "  injury  to  the  canals  or  their  structures."  The 
main  difficulty  to  be  overcome  is  td  establish  the  economy  of 
steam  or  other  motor  as  compared  with  animal  power. 

The  wisdom  of  this  conclusion  has  been  amply  demonstrated 
by  experience.    A  fleet  of  full-«ized  boats  to^ay,  coupled  in  pairs 


*  Afliemblj  Document  No.  61,  IflTS. 
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and  pascdng  througii  the  water  in  the  canal  at  the  rate  of  three 
mfles  per  hour,  will  barely  cause  the  water  to  lap  the  banks,  and 
the  wake  of  one  pair  of  boats  has  disappeared  long  before  the 
following  pair  has  reached  the  spot  The  damage  by  wash  is 
caused  by  smaller  steamers  traveling  at  much  higher  spet^d. 

There  was  but  one  steamer  brought  to  the  official  notice  of 
the  board  during  the  first  season,  namely,  the  A.  H.  H.  Dawson, 
concerning  which  the  following  facts  were  mentioned:  Two  round 
trips  were  made,  loaded,  with  a  maximum  average  speed  through 
canal,  for  a  single  trip,  exclusive  of  all  detentions,  of  two  miles 
per  hour. 

This  boat  was  peculiar,  in  having  the  screw  located  in  a  cavity 
in  the  bow,  forcing  the  water  through  a  passageway  underneath 
the  boat.    Her  first  season's  work  was  evidently  not  *a  success. 

Mr.  Greene  concluded  his  report  with  the  following  statement: 

Former  Attempts  to  Introduce  Steam  upon  the  Canals. 

Diligent  inquiry  in  various  quarters  has  been  made,  with  a 
view  to  obtain  information  in  regard  to  the  earlier  efforts  to 
introduce  steam  as  a  motive  power  on  the  canal. 

No  precise  information  in  regard  to  the  details  of  these  efforts 
could,  however,  be  obtained.  Beyond  the  simple  fact  that  the 
attempts  proved  unsuccessful,  no  satisfactory  or  useful  reconl 
appears  to  have  been  pi-eserved.  For  this  reason  the  design 
originally  entertained  of  presenting  a  detailed  history  of  the 
earlier  experiments  and  failures  has  been  abandoned. 

Season  of  1872.* 

The  resolutions  adopted  in  1871  for  guidance  of  competitors 
were  modified  by  the  following: 

Resolved,  That  boats  making  the  three  ;^und  trips,  from 
Buffalo  or  Osw^ego,  the  Hudson  river  and  return,  as  heretofore 
required  by  this  commission,  for  the  purpose  of  determining  the 
rate  of  speed  of  said  boats,  will  not  be  required  to  continue  the 
trips  to  New  York  city,  nor  to  carry  more  than  100  tons  of  cargo 
going  west,  and  that  deductions  from  the  time  consumed  in  navi- 
gating the  canals  will'  be  made  for  passing  the  locks,  equal 

^^_^^^_^^.^^_^^^^_^_ _     _  I  -  -    —   - : ■ : — : — — — : : i-frt-  ■^m^m-^^^^±^^_i_^mm 

•  Senate  Document  No.  71, 1878. 
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to  twenty  hours  for  each  round  trip  from  Buffalo,  and 
proportional  allowance  will  be  made  if  the  tria]  is  from 
Oswego,  fii  case  of  delays,  growing  out  of  obsrtructioDs 
to  navigation  that  are  caiistd  by  breaks  in  the  eanalH,  or 
injuries  to  the  etnictiires,  op  sunlten  boats,  such  as  detain  boats 
drawn  by  horses,  the  time  lost  will  also  be  allowed  for  in  com- 
puting speed. 

From  the  second  report  of  the  engineer  it  appears  that  twelve 
steamers  undertook  to  accomplish  the  three  round  trips  required, 
of  which  but  three  actually  succeeded,  although  a  fourth  did  an 
equivalent  amount  of' work. 

The  steamers  accomplishing  the  three  round  tripe  were  as 
follows:  The  steamer  "William  Newman,"  built  at  Watkins, 
N.  Y.,  weighing,  light,  seventy  and  three-quarter  tons,  canning 
capacity,  when  drawing  six  feet  of  water,  214  tons.  Thf; 
machinery  con^sted  of  a  single  upright  engine,  twelve  inches 
diameter  and  twdve-inch  stroke.  The  screw  was  four-bladed,  five 
feet  in  diameter,  with  seven  feet  pitch.  The  boiler  was  hori- 
zontal, return  tubular,  eight  feet  long  and  four  feet  in  diameter. 

The  steamer  "Williain  Baxter"  was  built  at  FishkiU,  N.  Y.. 
for  the  purpose  of  competing  in  the  State  trials.  She  weighed, 
light,  57.2  bouB  and  had  a  lieoretical  carrying  capacity  of  207 
tons.  The  machinery  consisted  of  a  compound  condensing  engine, 
the  high  and  low-pressure  cylinders  standing  on  separate  frames, 
one  on  each  side  of  the  upright  boiler.  The  cylinders  were  seven 
and  twelve  inches  in  diameter,  with  a  common  stroke  of  twelve 
inches.  The  boiler  was  seven  feet  high  and  forty-six  and  a  half 
inches  in  diameter, 

TTie  Baxter  was  peculiar  in  being  propelled  by  two 
screws,  four  and  oneialf  feet  in  diameter  witjj  four  f 
Uie  machinery  could  be  conlrolled  by  tlie  stpeersma 
waa  also  of  peculiar  shape,  as  may  be  seen  by  referei 
panying  Piatt'  111.     See  descriplion  of  "City  of  Nei 

The  steamer  "Port  Bynen"  was  built  at  Bochcater,  ^ 
peculiar  in  having  a  concave  bow  below  water  line 
tongular  trunk  along  the  bottom  for  the  passage  of  wa 
ii^  in  the  recess  out  in  the  st^n  tor  the  feathering 
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by  which  lie  stesmer  wae  propelled.  This  wheel  was  ten  feet  in 
diameter,  with  pjiddlee  of  boiler  iron  ttu^e  feet  Mx  inches  Itrng 
and  trwo  feet  four  inches  wide;  the  axis  of  the  ^laft  being  eighl 
inches  above  water,  at  six  feet  draft  of  boat.  The  en^ne  was 
doable,  nou-condeneing,  with  cylinders  twelve  inches  in  diameter 
and  twenty-foar  inches  stroke. 

Besides   these  boats  the  following  competed: 

The  "A.  H.  n,  Dawson,"  described  above.  The  "CSias.  Hemje," 
built  in  Buffalo,  N.  Y.,  weighed  seventy-el^t  and  three-qnart^er 
tons,  light  and  carried  about  201  tons.  The  motive  power  con- 
sisted of  a  single,  upri^t,  non-condensing  engine,  with  cylinder 
fourteen  inches  in  diameter  and  twelve  inches  strolta  Tte  boiler 
wot*  horizontal,  retura  tubular,  ei^t  feet  long  and  four  feet  nine 
inches  in  diameter.  The  screw  was  four  bladed,  foor  feet  six 
inches  in  diameter,  with  six  feet  six  inches  pitch.  The  peculiarity 
of  this  boat  consisted  in  a  cylindricaJ  casing  of  boiler  iron,  with  a 
horizontal  axis,  but  h<'ld  on  a  verlncaJ  axis  about  the  screw,  and 
independent  of  it^  Thin  cylinder  replaced  tiie  ordinary  rudder, 
the  boat  being  steered  by  the  force  of  the  wat<;!r  e^xpelled  through 
the  cylindtT  by  the  action  of  the  screw. 

The  steamer  "  Fountain  <lity ''  was  pi'culiar  in  the  method  of 
propulsion  and  steering,  both  these  functions  being  performed  by 
two  stern  im<l(ll<'- wheels  revolving  toward  each  other  about  ver- 
tical axes. 

The  steamer  "  Excelsior"  was  an  iron  steamer  of  a  type  similar 
to  the  "  Fountain  City,"  but  was  found  to  be  too  frail  for  use  in 


auier  "  F'uii^ka  "  wan  built  of  iron  and  carried  her  machin- 
rd,  being  pn)pelli'd  by  two  screws,  lo<ated  in  the  bow. 
ugenieitl  was  found  unsatisfactory. 

■amer  "'(Icorge  A.  FtH'ler"  was  provided  with  channel- 
lull,  for  pfissage  of  water,  shap<-d  like  a  letter  Y  with 
*  ami  iHiiuling  l)ark,  at  the  stem,  the  water  entering 
uals  on  either  side  of  tin-  Iwat,     Tliis  boat  made  but  one 

^amer  '"Central  City"  was  built  for  the  competition  in 
N.   Y.     The   peculiar   feature   of   this   boat   consisted 


-<  • 
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in  the  adjustable  paddle-wheels  by  which  she  was  propelled. 
These  were  placed  in  recesses  built  in  her  sides,  at  the  stem,  and 
the  whole  machinery,  wheels,  boiler  and  engine  rested  upon  a 
frame,  supported  by  four  vertical  sen^ws,  by  which  the  whole 
could  be  raised  or  depressed  at  will.  Owing  to  lateness  of  com- 
pletion this  boat  was  able  to  make  but  a  partial  trip^  in  1872. 

The  "  Montana  "  was  propelled  by  a  stern  wheel,  with  feathering 
buckets,  'but  performed  vei-y  unsatisfactorily. 

To  afford  a  genenil  conception  of  what  was  accomplished  during 
this  season,  1872,  the  following  table  has  been  pi-epared  from  the 
detailed  reports  by  Mr.  Greene. 

JResuUs  ohtahieil  during  season  of  1872  by  ateatn  canal  boats  €Otn]>elmg 

for  State  award. 


STESAHER. 


A.  H.  H.  Dawson 
William  Newman 
William  Baxter  . . 
Chas.  Ilenije  . . . . 
Fountain  City  . . . 
Port  Byron 
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The  report  for  1872  of  the  commissioners  stated  that  the  time 
had  not  been  sufficient  to  properly  complete  the  necessary  tests, 
and  recommended  a  continuance  of  the  reward  offered  under  the 
law  of  1871. 

The  Legislature,  on  May  9,  1873,  passed  a  law  continuing  tht^ 
powers  of  the  commission  for  one  year  further. 

Season  of  1873. 

Under  this  act  investigations  were  continued  during  the  season 
of  1873,  and  the  following  five  new  steamboats  were  brought  to 
the  attention  of  the  commission: 

1.  The  "C.  0.  Pope"  was  an  ordinary  full-sized  lake  boat,  to 
which  machinery  had  been  applied.    Her  weight,  lights  was  75.7 


Approximate  only. 


t  Not  determined. 


I 

i 


rirs 


4:14  Annual  Bepobt  of  thb 

tons  and  she  carried  202  tons  cargo  when  drawing  five  feet  eleven 
inches  of  water.  The  engine  was  single,  with  cylinder  ten  inches 
in  diameter  and  twelve  inches  stroke.  The  boiler  was  eleven 
feet  long  and  fonr  feet  in  diameter.  The  screw  was  four-bladed, 
six  feet  in  diameter,  with  six  feet  pitch.  The  i>ecnliar  feature  of  i 
this  boat  was  the  adjustability  of  screw  and  rudder,  by  which 
complete  inmiersion  was  obtained  at  any  draught  of  vessel.  She 
was  also  supplied  with  a  small  steam  winch,  which  was  employed 
in  assisting  her  through  locks.  The  adjustable  dence,  however, 
appears  to  have  been  unsatisfactory  in  action  and  to  have  given 
out  shortly  after  triaL 

2.  The  "C.  0.  Smith"  was  of  a  type  similar  to  the  Fountain 
City,  and  was  apparently  a  failure. 

3.  The  "Peter  Ckwper"  was  similar  to  the  Fort  Byron  and 
Montana,  but  she  was  not  tested,  nor  did  die  appear  to  have 
accomplished  anything  in  the  way  of  improvement. 

4.  The  "A.  E.  Webster"  was  similar  to  the  Dawson,  but  was 
propelled  by  a  compound  rotary  engine.  She  did  not  compete  in 
the  official  trial,  but  it  appears  that  experience  showed  that  she 
would  run  much  better  stern  foremost,  and  she  was  accordingly 
nm  in  that  manner  during  the  season. 

5.  The  "City  of  New  York"  was  the  second  boat  built  by  Mr. 
Baxter  on  the  plan  of  the  William  Baxter.  She  was  somewhat 
larger,  airf  her  engine  was  built  on  a  different  plan,  with  two  high 
pressure  cylinders  and  one  low  pressure  cylinder  cast  together, 
four  and  thiree-quarter  ilnches  and  fourteen  inches  in  diameter 
and  fourtjeen  inches  stroke.  T^e  boiler  was  vertical,  seven  feet, 
high  and  forty-eight  and  three-quarter  inches  in  diameter.  Slie 
was  propelled  by  a  single  four-bladed  screw.  The  accompanyinir 
plate  m  illustrates  the  modified  tAqx*. 

For  a  final  determinataion  of  the  merits  of  the  couipetiug 
stjeamera,  the  commission  announced  a  public  trial  to  be  hf^ld 
October  15  and  16,  1873,  between  Syracuse  and  Utica,  and  the 
results  attained  by  tihe  five  steamers  entering,  are  incorpopatA»d 
into  the   following  table: 
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The  oommiaBion  concluded  itB  final  report  as  follows: 

After  a  further  examination  of  the  record  of  the  competing 
boatB,  and  of  the  conditions  and  requirements  of  the  law,  it  was 
finally  deteniiined  by  a  majority  of  the  commission  that  no  award 
or  certificate  be  made  to  any  comx)etitor. 

The  commission  then  adopted  the  following  resolutions  by  the 
unanimous  vote  of  all  the  members  present: 

Resolved,  That  in  t«he  opinion  of  this  commission,  after  ail  the 
tests  and  trials  made,  the  inventions,  devices  and  arrangement  of 
machinery  of  the  boat  William  Baxtxr  are  the  best  adapted  to  ful- 
fill the  objects  sought  to  be  secured  by  the  law. 

Resolved,  That  the  inventions,  devices  and  arrangement  of  the 
machinery  of  the  boat  William  Newman  have  given  highly  satisfac- 
tory results,  and  possess,  in  the  judgment  of  this  commission,  very 
gi-eat  merit  , 

Resolved,  That  doubts  have  arisen  as  to  the  meaning  of  some 
of  the  provisions  of  the  law  under  which  this  commission  is  acting, 
and  differences  of  opinion  existing  among  its  members  as  to  it« 
powers  and  duties,  growing  out  of  the  complex  and  stringent 
conditions  to  be  fulfilled  by  competift/cws,  it  is  believed  thjit  the 
object  of  the  law  va\]  be  better  attained  by  the  Ix^gislature  deal- 
ing directly  with  the  subject  than  by  continuing  the  powere  of 
this  commission  beyond  the  time  now  limited  by  law. 

Resolved,  That  this  commission  respectfully  ivoommends  that 
tlie  legislature  shall  enact  a  law  that  shall  do  justice  to  thcxse 
r-oniiM^titors  who  have  so  nearly  met  the  riHiuirement^  of  the  law 
of  1S71,  in  spitiC  of  tiie  stringency  of  its  pr^ovLsions,  and  have  spent 
much  time  and  money  in  the  introduction  of  s^eam  for  the  pro- 
])ulsi<>n  of  canal  boats,  and  have,  by  their  boats  in  actnial  use, 
shown  the  value  to  the  Stiite  of  their  impix)vements;  and  to  that 
(*nd  the  commission,  following  the  general  drift  and  intention  of 
the  law,  resiXHrtfully  subniitw  the  draft  of  a  law,  that  in  its  opinion 
will  be  just  and  equitable  to  certain  conipetitors  therein  named 
and  will  best  fulfill  ihe  honoi'able  obligations  assumed  by  the 
State  in  its  efforts  to  foster  and  develop  its  internal  commerce  by 
innting  and  i^ewarding  the  introduction  of  steam  or  any  motor 
other  than  animal  power  for  the  propulsion  of  boats  upon  the 
canals: 
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Resolved,  That  the  foregoing  report  and  resolutions,  together 
with  the  report  of  the  engineer,  be  transmitted  to  the  Ijegishiture 
by  the  chairman  of  this  commission. 

Dated  Albany,  February  19,  1874. 

Respectfully   submitted. 

VAN  R.  RICHMOND, 
GEORGE  GEDDES, 
DAVID  DOWS. 
WILLIS  S.  NELSON, 
•     :  GEORGE  W.  CHATMAN, 

WILLIAM  W.  WRIGHT, 
JOHN  D.  FAY, 
DANIEL  GROUSE, 

Commissioners  appointed  by  chapter  868,  Laws  of  1871. 

Season  of  1874. 

Operations  during  the  season  of  1874  are  described  by  State 
Engineer  And  Surveyor,  Sylvanus  H.  Sweet,  in  hig  annual  report 
for  the  year  1874,  Assembly  document  No.  80,  1875. 

In  accordance  with  the  recommendation  of  the  conmiission,  so 
far  as  the  steamers  City  of  New  York  and  William  Newman  were 
concerned,  the  Legislature  passed  the  following  act: 

Chapter  t)lS. 

AN  ACT  for  the  relief  of  William  Baxter,  D^vid  P.  Dobbins  and 

Theodore  Davis. 

Passed  June  8,  1874,  by  a  two-third  vote. 

The  People  of  the  State  of  ITew  York^  represented  'In  Senate- 
and  Assembly,  do  enact  as  foUovse: 

Section  1.  The  comptroller  shall  pay  William  Baxter,  or  his 
legal  representatives,  upon  the  presentation  of  the  certificate 
of  the  state  engineer  and  surveyor  that  said  William  Baxter  has 
placed,  during  the  season  of  navigation  of  eighteen  hun- 
dred and  seventy-four,  upon  the  canals  of  this  state, 
seven  steamboats  fully  equipped,  and  being  in  all  respects 
equal  in  ^^/of^f^  and  capacity  to  the  steam  canal  boat 
"City  of  New  York,"  to  fulfill  the  requirements  and  conditions 
of  chapter  eight  hundred  and  sixty-eight  of  the  laws  of  eighteen 
hundred  and  seventy-one,  the  sum  of  thirty-five  thousand  dollars; 
and  the  comptroller  shall  in  like  manner,  upon  the  certificate 
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of  the  state  engineer  and  surveyor,  pay  to  David  P.  Dobbins,  or  his 
legal  representatives,  whenever  he  shall,  within  the  season  of 
navigation  of  eighteen  hundred  and  seventy-four,  have  placed  upon 
the  canals  of  this  state  three  steamboats,  each  fully  equipped, 
and  being  in  all  respects  fully  equal  in  power  and  capacity  to  fulfill 
the  requirements  and  conditions  of  chapter  eight  hundred  and 
sixty-eight  of  the  laws  of  eighteen  hundred  and  seventy-one,  to 
the  steam  canal  boat  "WiUiam  Newman,"  the  sum  of  fifteen 
thousand  dollars.  And  the  comptroller  shall  in  like  maimer, 
upon  the  certificate  of  the  state  engineer  and  surveyor,  pay  to 
Theodore  Davis,  or  his  legal  representatives,  whenever  he  e^all, 
within  the  season  of  navigation  of  eighteen  hundred  and  seventy- 
four,  have  placed  upon  the  canals  of  the  state,  one  steamboat, 
fully  equipped,  and  being  in  all  respects  fully  equal  in  power  and 
capacity  to  fulflU  the  requirements  and  conditions  of  chapter 
«ight  hundred  and  sixty-eight  of  the  laws  of  eighteen  hundred 
and  seventy-one,  to  the  steam  canal  boat  "  Central  City,''  the  sum 
of  five  thousand  doUars. 

§  2.  This  act  shall  take  effect  immediately. 

I^ursuant  to  the  terms  of  the  above  act,  William  Baxter  placed 
upon  the  State  canals  the  following  seven  steamers:  William 
Baxter,  City  of  New  York,  City  of  Buffalo,  City  of  Albany,  City 
of  Syracuse,  City  of  Troy,  City  pf  Rochester. 

David  P.  Dobbins,  or  his  legal  representatives,  placed  upon  tho 
canals  the  following  three  steamera:  William  Newman,  City  of 
Utica,  Hion;  and  Theodore  D.  Davis  placed  upon  the  canals  the 
steamer  Central  Citv. 

State  Engineer  and  Surveyor  Sylvanus  H.  Sweet  granted  the 
required  certificates,  thus  terminating  the  competition  and 
awards. 

From  the  State  Engineer's  report  it  appears  that  the  steamers 
placed  upon  the  canal  by  William  Baxter  and  by  David  P. 
Dobbins,  including  also  an  additional  steamer,  the  City  of  Newark, 
were  subsequently  owned  by  the  "Baxter  Steam  Canal  Boat 
Transpoi-tation  Company,"  by  whom  the  boats  were  put  in  opera- 
tion and  run  as  fast  as  they  were  completed. 

These  steamers,  in  1874,  required,  on  an  average,  fifteen  days 

for  a  round  trip  between  New  York  and  Buffalo,  and  consumed 

^ut  twelve  tons  of  coal  per  round  trip.    The  incidental  expenses 

a  round  trip  were  shown  to  be  as  follows:    Crew  and  board, 


I 
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1112.50;  engineer's  wages,  forty  dollars;  coal,  twelve  tons,  at  six 

dollars,  seventy- two  dollars;  oil  and  waste,  say  six  dollars;  total, 

1230.50. 
Of  these  boats^  two  made  eight  round  trips,  one  made  five,  four 

made  four,  and  two  made  one  each. 

The  following  is  from  the  State  Engineer's  report: 

The  following  statement  of  the  expenses  for  the  season  of  1874, 

for  an  average  of  four  boats  for  the  whole  season,  is  furnished 

by  the  Baxter  company: 

1.  Pay  of  captains,  crews  and  engineers f  6,073  15 

2.  Extra  labor   780  00 

3.  Coal    2,200  00 

4.  Oil  and  waste  455  14 

5.  ToUs   8,394  27 

6.  CommissionTa  1,140  56 

7.  Insurance    1,265  SO 

8.  Elevating 1,481  70 

9.  Stationery   509  44 

10.  Profit  and  loss   621  91 


Total  122,921  97 

Add  for  depreciation  and  interest 7,040  00 


129,961  97 


Since  1874  the  records  of  iH*ogress  made  in  steam  navigation 
upon  the  canals  are  disjected. 

In  1877  State  Engineer  John  D.  Van  Buren  Jr.,  in  his  annual 
report  for  that  year  (Ass.  Doc.  No.  9,  1878)  discussed  the  question 
of  canal  transportation. 

In  the  following  year  State  Engmeei*  Horatio  Seymour,  Jr.,  dis- 
cuflBed  tihe  same  question  at  greait  length  and  recommended 
increaedng  the  dept^  of  water  in  the  canal  one  foot  and  the  appli- 
cation of  water  power  machinery  at  each  lock  to  aid  the  speedy 
passage  of  boats  through  the  locks. 
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The  estimated  cost  of  increasing  the  depth  of  water  one  foot  by 
raising  the  banks  was  less  than  f  1,100,000,  and  of  applying  machin- 
ery  to  a  double  lock,  on  the  plan  devised  by  then  Division  Engineer 
Elnart^han  Sweet  was  |3,200. 

In  this  report  were  also  inoorpoiuted  statements  of  the  actual 
cost  of  running  horse-boats  during  the  season  of  1877,  by  Messrs. 
Niles  Ojise,  Fi*ank  Beadle  and  John  Pease;  "representing  some 
of  the  most  reliable  lines  of  horae-boartB;"  of  the  actual  cost  of 
running  the  Baxter  steamer  "City  of  Rochester''  and  consort  for 
the  season  of  1878,  by  Capt.  Spurr,  master,  and  the  estimate  by  ^Ir. 
Alonzo  Richmond  of  the  cost  of  transportation  by  the  latter  system 
based  on  the  "cost  and  carrying  capacity  of  two  boats  such  as 
oould  be  built  at  the  present  time."' 

The  results  of  these  statements  and  estimate  are  incorporated 
into  the  following  table: 

Coat  of  traiuportation,  Buffalo  to  New  York  bi/  J^ie  canal,  1877-78, 

exclusive  of  tolls. 


ITEMtJ. 


Cost  per  ton  mile 

Cost  per  bushel  of  wheat,  495 
miles 

Elevator  charges,  New  York. 

Trimming,  New  York 

Cost  per  bushel  moved  495 
miles  and  transshipped  at 
New  York 


a.otual  expbnsbs  of  horsx 
Boats. 


Niles 
CaS'-. 


Cents. 
0.235 


3.48 
0.60 
0.11 


4.09 


Frank 
Beadle. 


Cents. 
0.259 

3.85 
0.60 
0.11 


4.46 


John 
Pease. 


Cents. 
0.288 

4.27 
0.50 
0.11 


4.88 


Stbambr  and  Consort. 


Estimate 
of  Alonzo 
Richmond. 


Cents. 
0.202 

3.00 
0.60 
0.11 


3.61 


Expenses 

by  Capt. 

Spun*. 


Cents. 
0.201 

2.98 
0.50 
0.11 


3.69 


The  foregoing  statements  and  estimates  aa^  based  upon  return 
cargoes  for  horse-boats  of  fifty-seven  and  one-half  tons  and  for 
steamer  and  consort  of  100  and  125  tons  respectively,  in  estimate, 
while  the  actual  cargoes  carried  east  by  the  "CJlty  of  Rochester" 
and  consort  averaged  414  tons  and  IJiose  carried  west  averaged 
225  tons. 
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Erie  Canal  Transportation  in  1891. 

On  Octoboi-  27,  1891,  I  receivel  ycir  instructions  to  investigate 
the  modes  of  tpansi)ortation  prevailing  upon  the  State  canals,  and, 
so  far  as  possible,  in  the  limited  time  then  remaining  before  the 
close  of  navigation,  I  have  endeavored  to  familiarize  myself  with 
the  methods  employed,  the  obstacles  encountered  and  the  steps 
which  might  be  taken  to  improve  the  one  and  remove  the  other. 
In  the  work  of  observation  and  recording  data,  I  have  been 
assisted  by  Mr.  Carleton  Greene,  C.  E.,  of  this  department,  work- 
ing together  where  two  were  essential,  and  separately  when  pos- 
sible, in  order  that  the  fullest  data  might  be  obtained. 

The  work  in  the  field  consisted  in  accompanying  steam  fleets 
along  such  portions  of  their  trips  as  seemed  advisable,  obtaining 
whatever  general  information  the  captain  or  crew  might  afford, 
and  observing,  meanwhOe,  the  time  absorbed  in  delays  and  in 
locking,  the  amount  of  coal  consumed,  and,  at  fifteen-minute 
intervals,  the  steam  pressure  and  vacuum  carried,  the  number  of 
revolutions  and  the  nominal  jwint  of  cut-off. 

We  were  received  by  aU  boatmen  with  the  utmost  courtesy, 
and  entertained  to  the  extent  of  their  ability  for  as  long  a  time 
as  we  desired,  while  every  facility  was  offered  for  the  prosecu- 
tion of  our  work.  The  greatest  difficulty  encountered  was  the 
location  of  any  fleet  along  the  canal.  In  many  cases  the  only 
information  to  be  obtained  was  the  day  of  clearing  from  Buffalo 
or  West  Troy,  from  which  meager  starting  point  it  was  necessary 
to  deduce  the  railroad  station  nearest  the  boat  from  two  to  five 
days  later.  Through  the  courtesy  of  Hon.  John  Idghton  we  were 
enabled  to  establish  a  sort  of  bureau  of  information  at  Syracuse, 
but  it  was  found  from  experience  that  liie  surest  way  was  to 
remain  upon  one  steamer  until  another  was  met,  boarding  her,  if  In 
day-time,  or  overtaking  her  next  morning  by  rail,  if  met  at  night 
In  this  way  we  were  enabled  to  make  tripe  of  from  five  hours' 
to  two  days'  duration  on  sixteen  different  fleets,  and  to  visit  three 
others  on  the  canal.  Subsequently  Mr.  Greene  visited  ten  other 
steamers  lying  in  docks  near  New  York  city,  and  obtained  such 
general  information  as  was  possible. 
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The  table  which  you  publish  with  your  report  shows  the  dimen- 
sions, character,  manufacturers,  etc.,  of  each  of  these  1:<oat8,  itii 
boilers  and  engine,  and  while  it  is  to  be  i-egretted  that  the  list 
is  not  larger,  the  boats  included  therein  may  be  taken  as  fairly 
representing  the  various  gradations  in  the  steam  fleet  at  present 
navigating  the  Erie  canal  and  Hudson  liver. 

The  methods  of  transportation  in  vogue  on  the  canal  to-day 
are  three:  By  horse-boats,  steam  canal  boats  and  consorts,  and 
steam  packets.  The  through  traffic  is  carrichi  on  in  the  lirat  two; 
way  traffic,  in  the  first  and  last. 

Of  the  steam  packets,  so  called,  there  is  little  to  be  said.  They 
run  as  freight  lines  between  various  places  on  the  canals,  occa- 
sionall}^  carrying  passengers  where  the  rjiilroad  is  not  available 
and  time  no  object  They  range  in  size  fiom  that  of  a  stenm. 
launch  to  nearly  the  overall  dimensions  of  a  canal  boat,  although 
the  lines  of  the  hulls  are  finer  than  those  of  a  camUer.  Interest 
in  them  is  chiefly  confined  to  their  t^^ndeuoy  to  run  at  a  rate  of 
speed  so  high  that  a  wave  is  cast  upon  ilie  towpath,  giving  rise 
to  an  injurious  wash  of  the  banlcs.  A  boat  of  this  character,  only 
forty  or  fifty  feet  long  and  drawing  about  three  feet  of  water, 
when  driven  at  a  speed  of  six  or  seven  miles  an  hour,  will  cause 
more  damage  in.  this  way  in  a  single  wet'k,  fhan  the  ^vhole  fleet 
of  steam  canalers  would  in  a  season's  steady  nmning. 

The  horse-boats  on  the  canal  have  adopted,  almost  without 
exception,  the  "double-header"  plan,  ]>eing  the  one  attributed 
to  Mr.  William  Frick,  of  Chester,  Penn.,  witli  slight  modifications. 
The  Frick  steamers  were  steei-ed  by  deflecting  the  rudder 
of  the  rear  one  and  by  changing  the  angle  between  the  boat* 
simultaneously,  through  the  same  j^earing.  The  accompanying 
sketch  will  illustrate  the  present  plan,  which,  it  vrill  be  observed, 
does  away  with  any  adjustment  of  the  i-udder,  which  is  left  to 
swing  free,  save  when  the  boat  is  running  light  in  a  strong  wind; 
when  it  may  become  necessary  to  man  the  after  tiller. 


4n        Qjn^      D) 


The  rear  boat  is  thus  used  as  a  rudder  for  the  forward  one, 
and    the    flexibility  of    this  pair  is   remarkable,    but   may   be 
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appreciated  by  considering  that,  whereas,  a  single  boat  may  ha\< 
a  rudder  five  feet  long,  these  have  one  over  nuiety  feet  in  lengtl) 
The  lengthening  of  one  tier  of  locks  and  the  npplication  of 
machinery  to  the  work  of  hauling  boats  in  and  out,  has  so  /acili- 
tated  locking  that  one  of  these  double-headers  will  now  lock 
in  a  shorter  time  than  was  formerly  required  by  a  single  bont. 
The  single  boat  is  no  longer  employed  in  the  through  trade,  while 
a  number  of  "triple-headers"  are  ijow  4een;  that  is,  ihree  boats 
joined  similarly  to  the  double-headers. 

The  economy  of  this  system  is  manifest,  now  that  the  delay 
in  locking  has  been  removed.  Whereas,  the  single  boat  running 
day  and  night  requii^es  a  crew  of  four  men  and  four  horses  or 
mules,  the  double-header  may  be  manned  by  the  same  ei'ew  and 
requires  but  two  more  horses,  three  to  a  team. 

Horse-boat  Transportation  on  Erie  Canal,  1891. 

Generally  speaking,  the  methods  employed  by  horse-boatmen 
are  similar  to  those  followed  by  the  steam  canalers  and  hereafter 
described. 

The  great  bulk  of  Erie  canal  traffic  is  carried  on  in  "double- 
headers,"  consisting  of  two  horse-boats  of  230  to  250  tons  capacity 
each,  coupled  together  as  described. 

The  present  tendency  is  to  build  boats  of  250  tons  capacity,  the 
largest  that  can  be  passed  through  the  present  locks.  These 
"double-header"  fleets,  if  they  may  so  be  called,  are  towed  by 
teams  of  three  mules  or  horses  in  a  shift,  each  team  working 
twelve  hours  i)er  day.  To  man  these  boats  requires  a  crew  of 
two  steersmen  and  two  deckhands  or  drivers,  besides  the  captain, 
working  in  six-hour  shifts,  although  some  boats  dispense  with  on'^ 
of  the  steersmen. 

The  trip  through  the  canal  is  made  in  a  manner  similar  to  that 
of  steam  fleets;  but  the  horse-boat  goes  much  slower,  a  double- 
header  requiring  nine  or  ten  days  for  the  run  from  Buffalo  to 
West  Troy  or  Albany,  or  at  least  two  days  longer  time  than  a 
good  four-boat  steam  fleet. 

At  Albany  the  boats  are  made  up  into  fleets  of  greater  or  less 
size,  towed  to  New  York,  and  distributed  in  the  manner  hereafter 
described  under  the  head  of  Hudson  river  barge  transportation* 
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The  river  trip  consumes  about  three  days  each  way,  making  the 
average  running  time  per  round  trip  about  twenty-five  days,  inclu- 
sive of  ordinary  delays  en  route.  Thus  a  pair  of  these  boats  has 
but  five  days'  margin  to  spend  in  port  at  Buffalo  and  New  York 
to  complete  a  round  trip  in  one  month.  In  a  season  of  seven 
months'  navigation,  therefore,  with  no  extraordinary  delays  in 
port  or  in  transit,  seven  trips  can  be  made,  but  it  is  apparent  that 
a  shortening  of  the  season  in  .any  way,  or  unusual  delays  caused 
by  breaks  or  by  a  diminution  of  water  supply  in  the  canal,  or  by 
damage  to  the  boats  or  structures  along  the  canal,  or  by  failure 
for  any  reason  to  load  and  discharge  cai'go  promptly  may,  and  in 
fact  have,  decreased  the  probable  number  of  trips  per  season  to 
six.  These  facts  will  show  clearly  how  important  it  is  to  the 
prosperity  of  the  boating  business  to  minimize  each  delay,  when 
the  possible  causes  of  detention  are  so  many.  A  break  of  one 
day's  duration  might  hold  many  boats  at  one  end  or  the  other  of 
this  500-mile  stretch,  through  the  winter,  and  so  deprive  them  of 
the  benefit  of  one  more  trip.  The  boats  winter  generally  at 
Buffalo  or  New  York;  ^ome  few  along  the  oanal.  The  insurance 
companies  will  not  accept  risks  after  a  certain  date  each  year, 
and  a  boatman  desiring  to  winter  at  the  other  end  may  be  com- 
pelled, through  lack  of  time,  to  make  the  last  run  light  in  order 
to  escape  ice.  The  estimates  given  hereafter  will  demonstrate 
how  serious  the  consequences  of  such  delays  may  be. 

As  stated  above,  the  i)ivsent  tendency  is  to  build  boats  cairying 
250  tons,  although  a  240-t»n  boat  is  still  the  usual  size.  All  boats 
take  full  cargoes  east^  but  return  loads,  when  taken,  will  rarely 
exceed  100  tons  per  boat,  which  is  the  usual  cargo  to-day.  The 
boat,  however,  cannot  afford  to  lose  any  time  looking  up  a  return 
cargo,  but  if  rates  from  Buffalo  east  ai*e  good,  will  lain  back  light 
as  soon  as  the  cargo  is  discharged,  and  thus  it  happens  that  the 
proportion  of  through  freight  carried  west  is  less  than  the  abo>e 
mentioned  average  return  cargo  would  imply. 

The  locks  have  so  been  lengthened  that  the  single  locks  are  con- 
centrated into  bunches  in  five  places,  viz.:  Lockport,  Newark, 
Little  Falls,  Rexford  Flats  and  between  Cohoes  and  West  Troy, 
and  the  delay  due  to  uncoupling  thus  nearly  minimized.  As  a 
matter  of  fact,  boats  sometimes  uncouple  and  take  the  single  lock 
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when  aaother  double-header  is  met  or  overtaken  in  the  lengthened 
lock,  but  this  is  essential  only  at  the  abovo-mentioned  places. 

Steam  Canal  Boat  Transportation,  1891. 

The  methods  employed  by  steam  canal  boats  are  various, 
depending  upon  the  fancy  of  the  captain  of  the  fleet  or  ui)on  the 
number  of  boats  which  he  is  able,  or  has  found  it  desirable,  to 
propel.    They  are  as  follows: 

1.  Steamer  pushing  one  consort. 

2.  Steamer  pushing  one  consort  and  towing  one. 

3.  Steamer  towing  a  double-header. 

4.  Steamer  pushing  a  consort  and  towing  a  double-header. 

5.  Steamer  towing  a  double-header  and  a  single  boat  behind 
the  double  one. 

<5.  Steamer  pushing  a  consort  and  towing  a  double-header  and 
a  single  boat  behind  the  double  one. 

7.  Steamer  pushing  a  consort  and  towing  two  double-headers. 

The  accompanying  sketch  shows  the  typical  coupling  employed 
in  connecting  steamers  and  consorts: 

The  coupling  is  double,  and,  consists,  on  each  side  of  the  boats^ 
of  a  connecting  arm,  D,  hooked  on  a  vertical  axis  to  a  spring 
Ipiffer,  C,  and  engaging  the  lever,  E,  by  a  pin  on  a  horizontal 
axis  at  B;  the  lever  E,  being  pivoted  on  a  horizontal  axis  to 
a  lug  into  the  gunwale  at  A.  The  arm  of  the  lever, 
E,  above  the  pin,  is  of  wood  set  into  a  cast-iron  socket^  «o  as  to 
unaliip  like  a  ciipstan  bar.  Tlie  arm,  D,  being  adjusted  to  a 
proper  length,  and  the  lever,  E,  thi'own  forward,  the  arm  is  hooked 
to  the  buffer  and  the  lever  drawn  back,  bringing  a  strain  upon 
the  powei"ful  spring  in  the  buffer,  and  drawing  the  boats  together 
with  great  force.  The  instant  the  levei*,  E,  passes  below  the 
horizontal,  aft^  the  strain  on  the  arm  tends  to  lower  it  still  further, 
thus  locking  the  apparatus.  The  stem  i)08t  of  the  consort  is  held 
in  the  center  line  of  the  steamer  by  two  lines  attached  to  the 
consort  at  the  stern  and  passing  through  the  fairleaders  of  the 
steamer  to  the  windlass  where  they  are  drawn  taut  and  secured. 
The  two  boats  thus  become  as  one  and  answer  to  the  rudder  of 
1891.  54 
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the  steamer  with  surprising  promptitude.  This  is  called  by  the 
boatmen  the  "  Illinois  canal ''  system,  but  is  a  very  great  improve- 
ment upon  the  original  which  is  stUl  in  vogue  upon  the  Illinois 
and  Michigan  canal,  as  dewribed  hereafter  in  this  report. 

The  double-header  tows  are  made  up  like  horse-boats  and  are 
towed  with  hawsers  five  inches  in  circumference  and  from  300 
to  500  feet  long,  the  average  probably  being  j  omewhat  less  than 
400  feet 

Of  the  seven  types  of  fleets  mentioned,  the  fourth  is  what  may 
be  termed  the  present  standard  arrangement  and  will  be  the  one 
referred  to  hereafter,  unless  otherwise  stated. 

The  steamer  having  made  up  her  fleet  in  Buffjolo,  in  this  f ashion^ 
steams  uninterruptedly  a  distance  of  thirty-two  milovs  to  the  head 
of  the  five  combined  locks  at  Lockport,  where  the  fleet  is  broken 
up  and  lowered  through  the  single  locks  separately  and  reas- 
sembled at  the  foot.  From  this  point  to  the  Xewarii  locks,  5)7.42 
miles,  the  fleet  may  remain  coupled.  The  operation  of  locking 
through  a  lengthened  lock  is  simple,  the  steamer  and  consort 
entering  first  and,  as  they  pass  out,  the  hawser  is  s^lacked  from  the 
tow,  until  the  steamer  is  free  of  the  gate.  Tlie  lock  is  then  shifted, 
the  tow  is  pulled  into  the  lock  by  the  steamer  and,  as  soon  as  the 
tow  is  ready,  a  start  is  made,  and  the  hawser  readjusted  at  the 
proper  length.  On  well-managed  fleets,  the  captain  of  the  tow 
Is  provided  with  a  horn  and  a  code  of  signals  arranged  for  start- 
ing, stopping,  slackening  or  taking  in  hawser,  and  by  this  means 
the  locking  proceeds  without  an  instiint's  delay  in  shouting  orders 
back  and  forth.  The  Newark  locks,  Xos.  57,  58  and  59,  are  sepa- 
rated by  levels  of  840  and  720  feet  resp^tivdir.  At  this  point, 
the  fleet  is  uncoupled,  the  steamer  propelling  hei-self  through 
the  locks  and  surrendering  her  consort  and  tow  to  horse-teams 
which  are  kept  for  this  purpose.  A  rhar.i/,e  of  fifty  cents  per 
boat  is  made  for  towing  from  upper  to  lower  level,  which  expense 
is  borne  by  the  steamer  when  towing-boats  not  belonging  to  the 
same  owner. 

At  Little  Falls,  the  next  break  in  the  chain  of  lengthened  locks, 
136.38  miles  from  Newark,  a  similar  operation  takes  place,  the 
charge  being  seventy-five  cents  per  boat,  for  towing  through  the 
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four  locks,  Nos.  36,  37,  38  and  39,  sepai-atwi  by  levels  of  3,160, 
740  and  1,035  feet  respectiyely. 

At  Rexf ord  Flats,  56 .  93  miles  from  Little  Falls,  there  are  two 
unlengthened  locks,  Nos.  21  and  22,  915  feet  apart,  through  which 
boats  are  towed  for  thirty-three  and  one-third  cents  apiece. 

Lock  23,  being  the  last  lengthened  lock,  the  fleet  mnst  be 
uncoupled  at  each  one  from  here  to  the  river.  Between  locks  21 
and  20  there  is  a  stretch  of  3.22  miles;  between  20  and  19,  2.74 
miles,  and  between  19  and  18,  the  uppermost  lock  at  Cohoes,  8.86 
miles. 

When  approaching  Cohoes,  the  captain  of  the  steamer  sends 
word  to  West  Troy,  and  is  met  at  the  head  of  the  sixteen  locks 
by  drivers  and  horses  for  his  consort  and  tow.  These  locks,  Nos. 
3  to  18  inclusive,  are  separated  by  levels  varying  from  590  to  1 ,640 
feet  in  length,  the  lower  one,  No.  3,  being  about  five-eighths  of  a 
mile  from  the  upper  side-cut  at  West  Troy,  through  which  access 
is  usually  had  to  the  Hudson  river.  The  lower  side-cut  is  one 
mile  and  a  quarter  further.  The  steam  fleets  rarely  traverse  the 
canal  between  Albany  and  West  Troy,  preferring  the  open  naviga- 
tion of  the  river.  For  towing  the  consort  and  tow  between  the 
head  of  the  sixteen  locks  and  the  river,  a  distance  of  about  four 
miles,  a  charge  is  made  by  the  proprietora  of  these  teams  of  threei 
dollars  per  descending  boat  and  four  dollars  per  ascending  boat 

Having  reached  the  river,  the  fleet  is  made  up  as  shown  in 
accompanying  sketch,  five  and  six-inch  hawsers  being  employed 
and  everything  fastened  with  the  utmost  care. 


(STt 


Sometimes  a  tug  is  employed  to  assist  between  West  Troy  and 
Albany,  but  below  the  latter  point  the  steamer  handles  her  fleet 
as  a  single  boat,  propelled  and  steered  like  any  craft  215  feet  long 
and  fifty-three  feet  wide.  Notwithstanding  the  unfavorable 
location  of  the  pilot-house,  well  aft  on  the  steamer,  these  fleets 
handle  with  apparent  ease. 
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Upon  reaching  New  York,  the  steamer  either  distributes  her 
fleet  as  directed  by  the  consignee  or  surrenders  the  boats"  to  tugs 
for  proper  disposal;  but  it  is  at  the  termini,  in  New  York  and 
Buffalo  that  the  advantage  of  a  steamer  is  most  apparent.  The 
freight  paid  involves  merely  a  delivery  of  the  boats,  steamer 
included  at  the  general  landing  place.  The  fleet  must,  of  course,  be 
distributed  and  returned  when  unloaded;  and  then  when  a  cargo  is 
obtained,  it  must  be  transferred  to  the  storehouse  and  returned 
again.  This  makes  four  separate  towages  for  which  a  charge 
is  made  of  four  dollars  for  each  loaded  boat,  and  three  dollars  for 
each  light  boat,  within  the  limits  of  Twenty-third  street,  East 
river,  and  Twenty-sixth  street.  North  river,  in  New  York.  Beyond 
these  limits  the  charge  is  greater.  In  Buffalo,  the  rate  is  two 
dollars  each  boat  each  way.  If  the  towing  is  done  by  tugs,  the 
freight  pays  the  tugs;  while  if  the  canaler  does  her  own  towing, 
the  freight  pays  the  charges  to  her.  Thus  a  four-boat  fleet  may 
earn  eighty-eight  dollars  a  trip  more  than  four  horse-boats,  other 
things  being  equal,  while  with  a  six-boat  fleet  this  may  become 
?132. 

The  Evolution  of  the  Steam  Canal  Boat  on  the  Erie  Canal, 
As  has  been  stated,  the  early  experimental  steamboats  were 
generally  horse-boats  altered  in  accordance  with  the  peculiar 
views  of  each  inventor.  The  Baxter  boats  formed  a  uotable 
exception.  Plate  III  shows  the  fDrm  and  general  arrange- 
ment of  boats  built  by  Mr.  Baxter  subsequently  to  the  William 
Baxter. 

Plates  IV,   V  and  VI,  prepared  by  Division  Engineer  H.  T. 
Beach,  show  the  various  stages  of  develojHnent  since  the  construc- 
tion of  the  Baxter  boats.    The  Planet  line  boats,  Plate  IV,  wei-e  of  | 
the  tyi>e  known  as  *'dish-pan"  boats,  from  the  peculiar  form  of  screw           i 
employed.    The  hub  of  the  dish-pan  screw  consists  of  a  circular           ! 
disk  four  feet  in  diameter,  with  a  flange  on  one  side  of  the  circum-           ! 
ference,  to  which  the  blades,  usually  about  two  feet  long  and 
four  in  number,  are  bolted.    The  diametric  section  of  this  east- 
iron  hub,  being  similar  to  that  of  ordiniiry  channel  iron,  the  hub 
bore  a  rude  resemblance  to  a  large  dish-pan.    As  mentioned,  the          , 
blades  are  two  feet  long,  tlius  making  the  wh(de  wheel  eight 
feet  in  diameter,  with  a  dead  center  four  feet  in  diameter.    The 
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abject  of  this  arrangement  was  to  gain  admission  of  water  to 
the  wheel  without  cutting  away  so  much  of  the  stem,  which, 
with  these  wheels,  may  be  blunt  and  four  feet  wide  instead  of 
diminishing  to  a  stem-post.  Apixt  from  increasing  the  carrying 
power  of  the  boat  somewhat,  this  plan  is  open  to  serious 
objectiona 

The  screw  being  eight  feet  in  diameter  while  the  mean  dnift 
of  the  boat  ranges  between  one  foot  and  sue  feet,  the  screw  mubt 
always  protrude  at  lea^t  two  feet  above  water,  thus  losing  ten 
out  of  37.7  square  feet  available  propelling  surface,  or  about  26.5 
per  cent 

The  model  of  to-day  is  shown  by  l^laces  V  and  \''l^  f -.'om  which 
it  is  seen  that  much  finer  lines  have  been  adopted  at  bow  and 
stem.  While  the  boats  vary  somewhat  in  length  of  r\in,  in 
dimensions,  in  the  disposition  of  cabins,  in  height  of  Itoors,  in 
power  of  engines  and  in  pitch  of  screws,  Plate  V'l  nay  be  taken 
as  representing,  in  model,  dimensions  and  general  arrangement, 
the  standard  steam  canal  boat  on  the  Erie  canal  to-day. 

Hulls. —  The  construction  of  these  ooats  is  practically  the  same, 
except  as  to  models,  as  the  best  class  of  horse-boats.  They  arv? 
bunt  both  with  pine  and  with  oak  sides.  The  pine-side  boats 
have  the  oak  frames  at  bow  and  stem,  but  the  midship  portion 
is  made  of  five-inch  pine  bolted  with  long  vertical  bolts  to  clamp 
the  whole  side  together.  The  oak  frame  boats  have  three-inch 
or  four-inch  ribs  spaced  about  fifteen  inches  on  tentena  and 
planked  with  two-inch  oak  in  long  planks. 

Cabins. —  Mie  general  diBposition  is  shown  on  Plat©  VL 
The  forwajrd  cabin  is  occupied  by  the  master  and  family,  and  is 
ingeniously  arranged  by  a  system  of  i>liding  doors  for  division 
into  three  compartments.  The  stove  may  also  be  shut  »ff  from  the 
rest  of  the  room.  The  middle  cabin  contains  bunks  for  the  crew. 
The  upper  portion  of  the  pilot  house  is  in  sections  for  removal 
when  traveling  light  in  the  canal.  The  usual  location  is  over 
the  boiler  room,  heat  thus  being  afforded  on  inclement  days. 

Engines. —  The  arrangement  of  engine,  boiler  and  appurte- 
nances, shown  on  this  plate  and  the  succeeding  one,* plate  VII, 
has  been  the  type  for  years  and  is  BtUl  adhered  to.  With  some 
few  exceptions  the  boats  In  present  service  are  propelled  by  one 
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of  three  types,  or  rather,  manufactures,  of  engine.  The  greater 
number  carry  what  are  known  as  the  Hall  engines;  but  a  number 
have  been  supplied  with  motive  power  by  the  Pound  Manufac- 
turing Company.  These,  plates  Vn  and  Vin,  are  simple,  con- 
densing engines,  carrying  cylinders  of  twelve*  or  fourteen  inches 
diameter  and  sixteen  inches  stroke,  supplied  with  adjustable  cut- 
off gear,  feed-water  heaters  and  surface  condensers.  The  feed 
and  air-pumps  are  worked  by  a  single  beam,  usually  connected,  by 
eccentric,  to  the  shaft,  but  sometimes  to  the  crosshead.  The 
circulation  is  obtained  by  the  combined  action  of  the  motion  of 
the  boat  and  that  of  the  screw,  forcing  the  water  through  the 
passage,  condenser  and  pipe  as  shown,  plate  Vn.  This  method 
is  very  successful,  yielding  a  vacuum  of  twenty-four  inches  by 
gauge,  when  properly  constructed  and  kept  clean. 

Plate  IX  illustrates  the  steeple  compound  engine,  applied  to 
canal  boats  by  Henry  G.  Trout.  The  high-pressure  cylinder  is 
ten  inches  in  diameter;  the  low-pressure,  eighteen  inches  in 
diameter  and  the  common  stroke  is  fourteen  inches.  The  valves 
are  rotary  and  three  in  number,  the  travel  of  the  upper  one  being 
adjustable' by  the  sliding  bar  called  the  sword-arm,  for  the  pur- 
pose of  varying  the  cut-off.  The  feed-water  heater,  condenser 
and  pumps  are  similar  to  those  of  the  Hall  and  Pound  engines. 

Boilers. —  Two  typf?a  of  boilers  are  employed,  according  to  the 
fancy  of  the  owner.  The  horizontal  boilers,  as  shown  on  Plates 
VI  and  VII,  are  about  eight  feet  long  and  sixty-eight  inches  in 
diameter  and  are  furnished  with  two  and  one-half-inch  direct  and 
three-inch  return  tubes.  The  vertical  boilers  are  of  a  type 
peculiarly  adapted  to  these  boats.  As  shown  by  Plate  X,  they 
are  furnished  with  a  cylindrical  magazine  for  coal,  which  is  fed 
from  the  roof  of  the  boiler  room.  The  grates  have  a  shaking 
arrangement,  and  many  of  these  boilers  have  no  fire  door. 

The  brief  experience  of  the  present  investigation  has  demon- 
strated that  this  is  a  serious  error  in  construction,  for  while 
many  of  the  steamers  thus  arranged  report  no  trouble  in  manag- 
ing the  fires  without  a  fire  door,  it  is  a  fact  that  the  fires  will 
clinker  and  the  grates  will  clog  occasionally  and  then  the  only 
relief  lies  in  burning  the  magazine  of  coal  out  and  breaking  the 
clinkers  from  above  or  else  in  drawing  the  fire  entirely  and  start- 
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iiig  afresh.  With  a  fire  door  this  predicament  cannot  arise  and 
a  man  who  cannot  be  trusted  to  keep  his  fire  door  closed  is  not 
a  proper  person  to  manage  even  the  poorest  engine.  These 
boilers  vary-from  nine  and  one-half  to  eleven  and  one-half  feet  in 
height  and  from  fifty-four  to  sixty-six  inches  in  diameter  and  are 
furnished  with  between  eighty  and  one  hundred  two  and  one-half- 
inch  direct  pipes  and  from  thirty  to  thirty-five  return  tubes  three 
inches  in  diameter.  With  these  magazine  boilers  a  small  blower  is 
always  employed.  This  is  usually  a  Sturtevant,  twelve  or  fifteen 
inches  in  diameter  and  belted  to  run  at  about  3,600  revolutions 
per  minute.  The  funnels  of  all  boats  are  hinged  at  the  roof  of 
the  boiler-room  and  counter  weighted  for  tilting  when  running 
light,  and  a  number  of  boats  are  provided  with  extra  lengths  of 
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six  or  eight  feet  which  are  rigged  upon  the  regular  funnel  when 
navigating  the  river  or  other  bodies  of  water  with  higher  bridges 
than  those  on  the  canal. 

The  coal  burned  on  these  steamers  is  almost  entirely  anbhrar 
cite,  purchased  in  five  and  six  ton  lots  along  the  canal.  One 
steamer,  the  George  W.  Dimmers,  bums  soft  coal  entirely  and 
one,  the  John  B.  Dallas,  takes  on  soft  coal  in  New  York  and  uses 
what  she  can  carry,  after  which  hard  coal  is  burned  until  the 
boat  again  reaches  New  York. 

In  several  cases  there  are  built  into  the  boat  iron  water  tanks 
holding  from  500  to  800  gallons,  but  the  greater  number  of 
steamers  carry  two  large  cocoanut  oil  casks,  when  on  tlie  river, 
usually  storing  them  at  lock  No.  3  while  on  the  canal.  In  these 
tanks  or  casks  is  stored  fresh  water  for  the  boiler  below  New- 
burgh,  where  the  waters  of  the  river  first  become  brackish. 

Screws. —  The  screws  employed,  with  the  exceptions  of  the 
"  dishpans  "  above  referred  to,  are  about  six  feet  in  diameter,  with 
a  pitch  varying  from  six  to  seven  and  one-half  feet. 

Performances  of  Boats,  1891. 

In  pursuance  of  your  instructions,  I  have  endeavored  to  obtain 
such  data  as  would  afford  a  conception  of  the  improvements  made 
in  the  past  fifteen  years  and  of  the  average  performance  of  the 
present  boats. 

A  table  has  been  prepared  and  published  in  your  report,  preced- 
ing this  appendix,  which  shows  the  results  of  observations  upon 
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the  running  of  boats,  but  the  following  facts  should  be  borne  in 
mind: 

Columns  2-6,  12,  13,  15  and  19  give  the  results  of  actual 
observations.  The  remainder  were  computed  or  estimated  as  beet 
might  be.  Limited  time  and  facilities  precluded  the  possibility 
of  observing  the  actual  currents  encountered  or  of  applying  the 
indicator  to  the  cylinders  of  the  boats  examined.  In  estimating 
the  currents  in  the  canal,  I  have  been  guided  by  the  reports  of 
former  State  Engineers,  and  in  computing  the  indicated  horse- 
power, it  has  been  neceeisary  to  accept  the  statements  of  the  build- 
ers or  the  engineei's  as  to  the  reliability  of  gauges  and  the  point 
at  which  steam  is  cut  off  in  the  cylinder.  In  the  cases  of  the  ' 
simple  engines,  the  results  are  in  suflSciently  good  agreement  to 
show  that  the  information  was  given  in  good  faith.  The  estimates 
were  necessarily  based  upon  volumetric  expansion  computations 
and  the  fact  that  all  the  cylinders  were  carefully  lagged  would 
increase  the  accuracy  of  the  result.  In  the  cases,  however,  of  the 
compound  engines  of  the  steamers  Carrie  Stewart  and  Walston, 
it  has  been  extremely  difficult  to  determine  the  action  of 
the  valves.  The  lengths  of  the  eccentric  rods  are  adjustable,  and 
the  valve  gear  is  so  delicate  that  a  slight  difference  in  certain 
dimensions  will  effect  a  great  change  In  the  action  of  the  valve. 
Then,  further,  the  shaft  of  the  Carrie  Stewart  has  since  been 
discovered  to  be  badly  out  of  line.  Careful  measurements  have 
been  made  of  the  machinery  as  set  up  but  I  can  assert  no  great 
confidence  in  the  results  here  presented.  Besides  this  difficulty, 
the  cylinders  and  pipes  are  not  lagged  and  hence  the  pressure  in 
the  cylinder  is  bound  to  be  much  less  than  estimated.  The  very 
small  consumption  of  coal  per  theoretical  horse-power  per  hour 
shows  that  this  power  must  have  been  over  estimated  and,  in  my 

I 

opinion,  the  power  estimated  is  at  least  fifteen  per  cent  in  excess 
of  what  would  have  been  shown  by  an  indicator,  and  perhaps 
much  more. 

The  slip  of  screws  is  also  uncertain,  but  the  results  seem  reason- 
able when  the  i>eculiar  circumstances  of  the  case  are  considered 
In  a  contracted  waterway,  with  heavy  tows^  and  a  screw  in  some 
oases  a  foot  and  more  out  of  water,  an  average  of  sixty-six  per 
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cent  compares  favorably  with  the  results  on  Lake  Champlain, 
where  steamers  with  screws  fully  submerged,  towing,  periiaps,  ten 
boats  at  about  three  miles  per  hour,  develop  a  slip  estimated  at 
from  seventy-five  to  eighty  per  cent. 

m 

The  important  criterion,  however,  of  the  coal  per  boat  or  ton 
per  mile  is  fortunately  a  determined  quantity,  both  from  our 
obsen^ations  and  the  statements  of  the  various  masters. 

The  table  is  printed  with  your  report  on  a  preceding  page. 

Summarizing,  we  may  say  that  the  four-boat  steam  fleets  on 
the  Erie  canal  to-day  run  at  an  average  speed  of  two  and  one-half 
miles  per  hour  through  the  water,  making  the  trip  through  the 
canal,  352  miles,  in  about  seven  and  one-quarter  days,  with  a  coal 
consumption  of  about  twenty  and  five-tenths  x)ounds  per  boat 
per  mile  through  the  water,  and  manned  by  a  crew  of  ten  men 
(including  the  captain  of  the  steamer),  six  apon  the  steamer  and 
consort  and  four  upon  the  tow. 

To  illustrate  the  practical  division  of  a  season's  work  a  state- 
ment of  the  trips  made  by  the  steamer  Walston  and  three  oonsorts 
was  prepared  and  is  printed  with  your  report    It  is  as  follows: 
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Lift 

AlUUVED 

Days  Elap8ict>. 

West. 

East 

New  York. 

Buffalo. 

Buffalo 

New  York 

In 
travel. 

In  New 
York. 

In 
Buffalo. 

1 

•  ■  •  « 

1 

«  •  •  • 

2 

•  •    V    * 

3 

•  •  • » 

4 

•  •  ■  • 

5 

•  ■  ■  ■ 

6 

•  •  «  • 

7 

May         7t 
June        4 

May""i9 
June       81 
August    4 

May        16 

May"'"27 
June       30 

9 

8 

9 

9 

9 

9 
10 

9 

9 
10 

9 

9 

I 

""8*" 

■"io"' 

""i"' 

'"'i* 
'"'i'" 

8 

2 

June       13 

St 

8 

July        10 
Augiist  io 
Sept.  ""'is 
October  is 

July       19 
Augiist  20 
Sept.  '24 
October  24 

m 

•  t^  t  • 

4 

August  18 
Se'pt. '"io 
October  0 

Sept.         1 
Sept     "*20 
October' 28 

5 

5 

6 

4 

Nov.         6 

r 

Nov.       11 

Nov.       20 

Nov. 

Dec. 

Totals  for  thirty 

8en  trips 

118 

40 

89 

Av 

erages 

9  MS 

«H 

^ 

*  Not  reported.     Caught  in  canal  by  Ice,  and  had  to  break  a  way  from  Little  Falls  to  West 
Troy 
t  Reported  as  leaving  West  Troy  on  this  date  and  detained  extraordinarily  on  canal. 
t  Laid  in  Buffalo  to  avoid  encountering  crowd  of  boats  at  a  break  in  cancu. 
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This  fleet  thus  made  seTen  round  tripsi  between  BufiFalo  and 
New  York  and,  out  of  197  days'  na violation,  118  were  spent  m 
traveling  and  delays  en  route;  forty  in  Xew  York  discharging 
and  loading  cargo;  and  thirty-nine  in  I'.uffalo,  discharging  and 
loading  cargo  and  delaying  oi^  account  of  breaks  Ji  canal.  Includ 
ing  everything,  this  shows  an  average  per  round  trip  of  eighteen 
days,  four  hours'  running  and  thirteen  days,  four  hours  in  port, 
or  thirty-one  days,  eight  hours  per  round  trip.  It  would  appear 
fix)m  this  i-ecord  and  the  statements  of  those  engaged  in  canal 
transjx)rtati(m  that  a  round  trip  per  month  is  about  what  may 
be  accomplished  by  such  a  fleet  under  present  practice,  and  dur- 
ing a  season  of  navigation  extaiding  from  the  first  of  May  to 
the  first  of  December. 

As  illustrating  another  and  important  phase  of  steam  canaling, 
the  season's  work  of  the  steamer  Carrie  Stewart  has  been  tabu- 
lated and  has  been  printed  with  your  report  on  a  preceding  page 
In  a  period  of  less  than  270  days,  this  steamer  traveled  over 
7,?^00  miles  and  with  the  boats  towed  made  a  total  boat  mileage 
of  about  32,500  for  the  fleet 

Cost  of  Transportation,  Erie  Canal,  1891. 

Statements  of  the  present  cost  of  transportation  over  the  Erie 
canal  have  been  prepared  and  submitted  not  only  for  comparison 
with  past  results,  but  to  illustrate  the  problems  now  confronting 
the  boatmen  and  proveming  the  futnre  prosperty  of  the  #^anal 
system.  While  these  results  are  not  presrnted;  as  the  ictual  erperi- 
eDce  of  any  particular  craft  or  fleet,  nor  are  they  c>btaln€d  from 
written  records,  for  bookkeeping  is  rare  on  our  cjinal,  they  are, 
nevertheless,  believed  to  be  even  more  valuable  and  trustworthy, 
because  they  are  deduced  from  general  averages  of  the  expenses 
of  many  of  the  oldest  and  most  experienced  boatmen. 

Estimates  have  been  made  in  the  case  of  horse-boats  on  a 
ba^ais  of  250-ton  boats,  manned  as  described  and  run  under  average 
expenses  as  derived  from  rates  obtaining  on  the  canals  to-day. 
While  different  boats  are  managed  differently,  the  mean  cost 
does  not  vary  greatly.  Some  doublelieaders  carry  steady  crews 
paid  by  the  month,  others  carry  but  one  steady  man,  the  others 
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bdng  what  aire  called  "trippers,"  i  e.,  steersmen  or  deckhande 
engaging  for  the  trip  through  the  canaJ  only.  Trippers  are  paid 
one  dollar  to  one  dollar  and  fifty  cents  -per  day  a^d  board,  accord- 
ing to  the  supply  and  demand.  Board  ooertB  about  thirty  cents 
per  day  per  man,  making  the  cost  per  m?in,  during  a  round  trip 
of  twenty  days  in  the  canal,  of  twenty-five  dollars  to^  thirty-four 
dollars  and  fifty  cents.  Steady  men  receive  twenty  dollars  to 
thirty-five  doUans  per  month  and  board,  costing  therefore  thirty 
dollars  to  foirty-five  dollars.  It  costs  about  seventy-five  dollars 
per  month  to  feed  six  head  of  stock  and  about  t-en  dollars  per 
month  for  shoes  and  medicine.  The  incidentals  include  kerosene, 
tow-lines,  etc  Commissions  amount  to  five  per  cent  on  the  price 
of  freight.  The  rates  of  insurance  are  shown  for  various  classes 
on  a  subsequent  x>age. 

Wharfage  in  Buffalo  is  free,  but  in  New  York  there  is  a  charge 
of  thirty  cents  for  each  light  boats  and  forty  cents  for  each  loaded 
or  partially  loaded  boat,  for  each  dock  touched.  The  wharfage 
rates  for  wintering  around  New  York  city  vary.  They  are  about 
twelve  dollars  or  fouri:een  dollars  for  light  boats  and  about  forty 
dollars  or  fiftv  dollars  for  loaded  boata  The  estimates  have  been 
made  for  finsb-class  boats  carrying  full  cargoes;  for  old  boats, 
the  insurance  increases  and  the  capacity  decreases.  In  the  esti- 
mates fifty  dollars  i)er  month  during  navigation  has  been  charged 
against  the  captain  for  his  time  and  board. 

For  the  four-boat  steam  fleets,  the  estimates  are  made  fop 
steamers  carrying  180  tons  and  for  consorts  carrying  250  tons 
each,  full  cargoes. 

The  steamers  also  somertimes  employ  "trippers,^  the  average  rates 
paid  being  for  wheelsmen  (one  of  whom  is  usually  a  river  pilot),  forty 
dollars  and  forty-five  dollars  -per  month  and  board;  for  deckhands, 
twenty-five  dollars  per  month  and  board;  for  engineers,  twenty- 
five  dollars  and  fifty  dollars  per  month  and  board;  for  captains 
of  tow,  forty-five  dollars  per  month  and  quarters;  for  steersmen 
of  tow,  one  dollar  and  fifty  cents  per  day  and  board;  for  deck- 
hands of  tow,  one  dollar  and  fifty  cents  pear  day  and  board.  Board 
costs  about  thirty  cents  per  day,  but  the  captain  of  the  tow  usually 
receives  fifty  cents  per  day  for  boarding  his  crew.    The  captain 
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of  the  steamer  Is  rated  in  the  estimates  at  fifty  doHars  per  month. 
The  coal  oansnmption  per  roand  trip  for  a  four-boat  fleet  should 
not  exceed  thirty-six  tons  in  a  well-managed  engine  of  the  class 
employed,  and  there  are  several  fleets  now  being  run  on  this  rate. 
Insurance  rates  on  <»rgoes  and  hulls  are  given,  on  a  subsequent 
page. 

Commissions  are  the  same  for  all  boats.  The  boats  are  esti- 
mated as  firstrclass,  though  the  same  remarks  would  apply  to  these 
as  to  horse-boats.  Th.e  return  freights  estunated  are  deduced 
from  averages  of  cargoes  and  rates  obtained  by  many  steam  fleets 
during  the  season  of  1891,  from  which  it  appears  that  the 
steamers  carried  about  136  tons  west;  the  consorts,  150  tons,  and 
the  double-header  tow  about  140  tons  in  each  boat.  The  rates 
obtained  varied  from  forty  cents  to  one  dollar  and  fifteen  cents 
-per  ton,  New  York  to  Buffalo. 

For  the  six-boat  fleet,  the  information  is  more  scanty.  The  esti- 
mate is  derived  from  the  experience  of  a  fleet  which  ran  during 
the  season  of  1891.  Five  round  trips  were  made  with  boats  of 
capacity  and  average  return  loads  given  with  a  coal  consumption 
of  fifty  tons  per  round  trip.  The  captain  of  fieet  receives  J315 
per  month  for  wages  and  board  of  himself  and  crew.  The  captains 
of  the  two  double-header  tows  receive  |140  per  month  each  for 
same  purpose  making  the  cost  to  owner  for  wages  and  board  the 
definite  amount  of  f595  per  month.  The  remaining  items  are 
estimated  on  the  same  basis  as  those  for  the  four-boat  fleets. 

The  cost  of  insuring  8,000  bushels  of  wheat,  valued  at  one  dollar 
per  bushel  is: 

For  a  flrst-class  boat |20  00 

For  a  second-class  boat 25  00 

For  a  third-class  boat 30  00 

which  is  invariably  paid  by  the  boat  owner. 

The  following  is  the  canal  hull  tariff,  as  issued  in  1890  and  stOl 

in  force: 

Steamers. 

First  class,  one  and  one-half  per  cent,  average |150  00 

Second  class,  two  per  cent,  average 200  00 

Third  class,  two  and  one-half  per  cent 225  00 


Statb  £Naii«o:EB  and  Subvbyoe.  437 

Horse-boats  and  Boats  that  are  Towed. 

First  class,  one  per  cent,  average |75  00 

Second  class^  one  and  one-fourth  per  cent,  average 100  00 

Third  class,  two  per  cent,  average 125  00 

Coal  boats,  two  and  one  half  per  cent,  average 125  00 

Lumber  boats,  three  per  cent,  average 125  00 

For  lighterage  privilege.  New  York  harbor,  including. 

Ice  clause  waived,  first  and  second  class,  one  per  cent. 

Ice  clause  waived,  third  class,  one  and  one-half  per  cent 

For  privilege  to  navigate  Canadian  waters.  Lakes  Erie  and 
Ontario  excepted,  one-quarter  per  cent 

For  privilege  to  navigate  Long  Island  Sound,  not  east  of  Con- 
necticut river,  first  and  second  class,  one-half  i)er  cent 

For  privilege  to  navigate  Long  Island  sound,  not  east  of  Con- 
necticut river,  third  class,  three-fourths  per  cent 

Additional  for  each  trip: 

Boats  not  over  three  years  old,  also  boats  classing  second,  ai^d  not 
over  four  years  old,  may  be  written  at  first-class  rate,  average, 
1100. 

Boats  thoroughly  well  buUt,  but  intended  for  coarse  freight 
only,  not  exceeding  five  years  old,  may  be  written  at  one  and  one- 
half  per  cent    Average,  |125. 

The  tables  printed  with  your  report  will  serve  to  emphasize 
what  has  previously  been  said  with  reference  1o  the  importance 
of  making  as  many  trii>s  as  x>ossible.  The  following  are  the  aver- 
age rates,  by  months,  jfaid  on  wheat  from  Buffalo  to  New  York 
during  the  season  ot  1891: 

Cents. 

May  2.61 

June  : 2 .  83 

July  2 .  68 

August 3.94 

September • 4.19 

October  4.44 

November 4.13 

Average  foor  season , 8.49 
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Thus,  the  average  rate  for  the  season  was  about  3.5  cents. 
The  tables,  based  upon  actual  receipts  and  expenditures  and 
printed  in  your  rei)ort,  show  that,  at  this  rate,  horse-boats 
making  six  trijps  suffered  an  average  loss  of  over  |500 
per  double-header.  Some  few  made  seven  trips  and  so  may, 
by  strict  economy,  have  managed  to  '*  come  out  even,"  although, 
if  we  deduct  the  loss  given  in  the  table,  |198,  from  the 
interest  and  reserve  charge  per  annum,  $884.,  there  lemains  an 
apparent  profit  of  |686,  and  this  fact  •vill  explain  how  it  is  that 
many  boatmen  have  expressed  satisfaction  with  the  prevailing 
rates.  It  is  too  often  the  case  that  a  man  ^\  ill  run  his  boat  or 
boats,  simply  repairing  when  he  must,  laying  nothing  by  and 
replacing  live  stock  with  difficulty  when  any  die,  until  finally 
his  boat,  having  degenerated  from  first  to  last  insurable  clasps, 
meets  with  some  accident,  sinks,  and  is  not  worth  the  expense 
of  recoveiy.  The  owner  finds  himself  penniless  and  seeks  employ- 
ment elsewhere.  Yet,  while  running,  he  ** idways  paid  expenses." 
and  made  '^  most  as  many  trips  as  the  other's.- '  There  is  nothing 
more  certain  than  that  the  horse-boat^  as  a  class,  lost 
money  duiing  the  past  season,  for  five  or  six  trips  was  the  gen- 
eiul  average,  and  inasmuch  as  the  through  freight  canied  west 
was  but  29.76  per  cent  of  the  through  freight  brought  east,  it 
is  appai'ent  that  many  must  have  returned  lights  the  average 
return  cargo  being  five-twelfths,  or  forty-two  per  cent,  of  the  full 
cargo  carried  from  Buffalo  to  New  York. 

It  is  safe  to  assert  that  unless  some  way  is  devised  to  enable 
the  horse-boats  to  make  at  least  seven  round  trixw  per  season,  or 
to  raise  the  rates  paid  upon  freight,  they  have  seen  their  day,  and 
the  ^od  is  not  ten  years  distant 

Increase  of  traffic  can  not  aid  them.  They  can  not  feed  their 
stock  upon  that.  Their  horses  and  mules  are  already  cruelly  over- 
worked, but  one  can  better  endm'e  the  death  of  a  mule  than 
starvation,  and  the  boat  must  move  as  fast  as  it  does,  and  should 
move  faster.  The  items  in  the  estimates  of  annual  expenses  of 
double-headers,  directly  chargeable  to  motive  power,  amount  lo 
nearly  f  1,000  or  forty-two  per  cent  of  the  total  annual  expenses 
of  a  six-trip  boat^  and  in  about  the  same  proportion  for  a  seven- 
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trip  boat,  equivalent  to  fSOO  per  round  trip  or  thiriy  cents  per 
mile. 

In  contrast  to  this  expensive  means  of  locomotion  we  find  that 
for  a  four-boat  steam  fleet,  making  six  trips,  the  expenses  charge- 
able to  motive  power  amount  to  a  trifle  less  than  $2,000,  or  twenty- 
four  and  a  half  per  cent  of  total  annual  expenses;  and  for  a  fleet 
making  seven  trips,  to  |2,100,  or  twenty-five  per  cent  of  total 
annual  expenses.  Thus  these  four  boats  are  taken  through  thf* 
canal  in  two  days  less  time  than  a  double-header  horse-boat 
requires,  at  an  expense  only  JlOO  per  year  greater.  The  steam 
fleets  therefore  cost  f  1,800  per  year  less  than  it  costs  to  take  the 
same  number  of  boats  through  the  canals  at  the  slower  speed. 
No  further  details  are  necessary  to  establish  the  superiority  of  the 
steam  fleet  over  the  horse-boat. 

In  this  connection  it  will  be  of  interest  to  refer  to  sources  of 
income  apart  from  the  regular  canal  business.. 

When  the  canal  has  closed,  the  horse-boat  may  either  lie  idle 
or  may  work  as  a  lighter  around  the  harbor  of  New  York,  at 
rates  ranging  between  two  dollars  and  three  dollars  per  day,  or 
may  lie  loaded,  and  so  yield  more  or  less  as  a  storehouse. 

The  steam  fleet  may  run  south  through  the  inland  route  and 
work  in  warmer  watei-s  or  may  ran  up  the  sound  and  so  keep  worlc- 
ing  the  year  around.  It  frequently  hapx)enfi  that  cai-goes  are 
obtained  for  places  off  the  line  of  the  canal  at  much  better  rates 
than  are  being  paid  thereon,  while  many  steamerH  built  for  the 
canal  engage  in  outside  tiuflic  altogether.  Wliile  not  diivcily 
connected  with  a  consideration  of  the  canal  question,  pure  and 
simple,  this  means  of  employment  not  only  opens  a  fleld  for  boaus 
of  this  type  but  offers  a  means  of  tiding  over  a  period  of  depivs- 
sion  in  rates  or  business  which  is  not  available  to  horse  boats. 

The  query  naturally  arises,  why,  if  the  advantage  of  steam 
canaling  is  so  manifest,  more  horse  boatmen  do  not  change  their 
motive  i)ower,  or  why  more  steam  canal  boats  are  not  buUt  by 
outside  partiea  To  the  first  the  i-eply  is*  that  many  do  not  «ce 
the  advantage  or  aa^j  too  conservative  to  change,  but  more  are 
unable  to  command  the  necessary  capital    Steam  fleets  should 
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not  ooBfiiHt  of  lesB  than  four  boata^  and  counting  a  doable-header 
abeady  owned  as  two,  tiiere  would  be  required  an  outlay  of  at 
least  111,000  for  a  steamer  and  consort^  the  only  offset  being  liie 
amount  to  be  realized  from  the  sale  of  the  live-etock.  In  answer 
to  the  second  query,  it  may  be  said  that  the  profits  are  so  vaiiable 
and  so  dependent  ux>on  matters  beyond  the  control  of  the  boat 
owner,  besides  involving  much  labor  and  familiaiity  with  canal 
buAiness,  that  the  field  is  not  enticing  to  ordinary  capital. 

Obstacles  to  and  Difficulties  in  Navigation  upon  the  Erie  Canal, 

and  Remedies  therefor. 

These  have  their  souroe  either  with  the  boats  and  their  man- 
agement or  with  the  canal. 

Independent  of  any  consideration  of  radical  enlargement  of  the 
waterway  or  structures,  there  are  meaos  by  which  the  canal  may 
be  improved,  both  for  the  horse-boats  iind  for  steam  lieeta 

Bends  iu  the  canal —  There  are  many  x»laces  in  the  canal  where 
the  bends  are  so  abrupt  that  a  tow-line  350  feet  long  will  graze  a 
bridge  abutment  while  the  steamer  and  its  tow  are  both  in  the 
middle  of  the  canal,  yet  invisible  to  one  another.  It  is  difficult 
enough  to  take  one  of  these  fieets  around  such  a  bend  with  the 
canal  otherwise  free,  but  when  a  double-header  is  met  at  such  a 
point,  the  problem  becomes  complicated.  Every  foot  removed 
from  the  inner  bank  on  such  a  curve  would  prove  a  boon  to  the 
steam  canaler. 

Vertical  walls  at  locks. —  The  steam  fieet  has  created  a  neces- 
sity, which  could  hardly  have  been  foreseen.  When  a  steamer 
and  consort  have  been  locked  down  lhi*ough  a  double  lock,  the 
after  boats  are  towed  partially  or  ontirt^ly  into  the  lock.  Ihis 
must  be  done  very  slowly  and  with  little  steerage  way.  In  the 
night,  or  with  a  high  wind,  it  is  impossible  to  keep  the  bow  of 
the  steamer's  consort  off  the  slope  at  the  end  of  the  vertical  walL 
In  almost  every  instance  which  came  under  my  observation,  our 
boat  grounded  at  these  points^  often  involviag  considerable  trouble 
and  loss  of  time.  The  vertical  walls  below  the  lengthened  locks 
should  not  be  less  than  400  feet  long  and  500  feet  would  be  better. 

Locks. —  In  the  effort  to  increase  their  capacity  the  dimensions 
of  boats  have  reached  a  maximum  and  the  result  is  that  when  a 
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loaded  boat  enters  a  look,  tb.e  water  in  the  lock  has  to  be  forced 
through  a  very  restricted  channel  If  the  boat  is  descending, 
the  water  may  be  urged  over  the  lower  ^ates,  or  may  be  rdea&ed 
through  one  of  their  valves;  but,  if  asceudinj;,  the  difficulty  is 
very  great  for  the  gate  leakage  must  also  pass  out  until  Ihe  lower 
gates  are  closed.  If,  besideg^  the  lock  is  one  of  the  lirst  ones 
lengthened,  the  chamber  of  the  new  lock  is  of  the  same  width 
as  that  of  the  old  and  the  process  of  enteiing  becomes  very  weari- 
some. The  trouble  on  this  score  is  serious  only  at  looks  lifting 
toward  the  east,  viz.:  At  Port  Byron,  Jordan,  an4  the  three 
locks  at  Syracusa  Any  alleviation  would  be  welcome  and  of 
decided  advantaga 

The  unlengthened  locks. —  In  the  accompanying  statement  of  the 
time  required  for  lockage,  are  given  indications  of  the  time 
required  for  passing  the  three  lai'ge  series  of  unlengthened  locks, 
viz.,  at  Lockport,  Newark  and  (Johoes.  There  are  also  four 
unlengthened  locks  at  Little  Falls  and  four  between  Schenectady 
and  Cohoes.  Mention  has  also  been  made  of  the  practice  of  break- 
lag  up  steam  fleets  and  passing  the  boats  separately  by  means  of 
animal  power,  through  the  Newark,  Little  Falls,  Bexford  Flats  and 
Gohoes  locks.  Generally  speaking,  the  boats  towed  by  horseb  at 
these  points,  make  the  same  time  as  the  steamer.  There  would, 
therefore,  be  little  gained  were  the  locks  lengthened  in  a  manner 
similar  to  the  others  on  the  canal,  for  the  steamer  could  not  take 
four  boats  through  a  lock,  capable  of  passing  but  two  boats  at  a 
time,  in  any  less  time  than  she  can  pass  alone  through  an  unlength- 
ened lock.  At  Lockport,  the  fleet  passes  the  combined  locks  con- 
nected by  hawsers,  and  in  about  twice  the  length  of  time  required 
for  the  steamer.  The  steamer  Acme  was  locked  from  lower  to 
uppermost  level  in  thirty-two  minutes,  and  thirty-six  and  one-half 
minutes  more  elapsed  before  the  last  boat  of  the  tow  had  ascended. 
The  time  lost  here  is  very  small  when  the  elevation  of  fifty-six  feet 
overcome  is  considered,  and  as  the  locks  are  not  yet  worked  to  any- 
thing like  their  maximum  capacity,  the  necessity  of  change 
is  not  at  present  great.  At  Newark,  the  substitution 
of    two    combined    locks    and    an    improved    alignment*    as 
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piH>po6ed,  would  do  away  with,  the  splitting  up  of  tows 
and  would  save  much  time.  A  four-boat  fleet  coald  prob- 
ably be  locked  through  the  proposed  locks  with  a  total 
delay  of  less  than  thirty  minutes,  while  one  hour  and  fifteen  min- 
utes is  not  an  unusual  period  for  the  three  present  locks.  At 
Little  Falls  the  intervals  between  locks  are  much  longer, 
and,  consequently,  greater  benefit  would  be  derived  from  lengthen- 
ing, but  not  so  great  as  in  the  cases  of  locks  19  to  22,  inclu-t 
sive,  where  the  greatest  present  need  for  lengthening  would  seem 
to  exist. 

Splitting  of  tows  in  locks. —  This  diflficulty  is  encountered  only 
by  steam  fleets,  but  is  a  source  of  considerable  delay  and  annoy- 
ance thereto.  As  heretofore  described,  the  operation  of  locking 
a  steam  fleet  of,  say,  four  boats  through  a  lengthened  lock  is  per- 
formed with  the  fleet  connected.  Thus  the  steamer  can  always 
control  her  fleet.  But  it  frequently  occurs  that,  after  the  steamer 
and  pushed  consort  are  locked  through,  the  hawser  has  to  be 
dropped  and  the  fleet  left  to  dioft  about  without  motive  power, 
until  a  double  header,  moving  in  the  opposite  direction,  enters 
the  lock  and  is  passed  through.  This  saves  the  locktenders  the 
trouble  of  shifting  the  lock,  but  places  the  steam  fleet  id  an 
awkward  predicament.  If  the  tow  is  lying  above  the  lock,  the 
gate  valves  ai*e  opened,  and  the  current  thus  caused  finally  draws 
the  boats  into  the  lock;  but  a  vastly  larger  amount  of  water  is 
used  than  would  have  been  required  for  shifting  the  lock  without 
a  boat,  while  the  fleet  is  subjected  to  unnecessary  annoyance  and 
delay.  If  the  fleet  is  ascending,  and  the  tow  is  thus  lying  below 
the  lock,  the  delay  and  attending  trouble  are  still  greater,  as  the 
effect  of  a  current  is  then  to  carry  the  boats  away  from  the  lock, 
and  they  are  sometimes  bi'ought  up  with  great  difficulty.  The 
degree  of  this  annoyance  may  best  be  appreciated  when  it  is 
known  that  the  captains  of  steam  fleets  will  sometimes  uncouple 
the  whole  fleet  and  lock  it  through  the  single  lock,  in  order  to 
avoid  letting  go  the  hawser.  It  is  my  belief  that  if  this  practice 
were  abandoned,  and  steam  fleets  allowed  to  lock  through  the 
lengthened  lock  without  interruption,  after  their  turn  had  come, 
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not  only  would  they  be  saved  much,  trouble  and  many  delays,  but 
water  would  be  economized  and  a  better  feeling  engendered 
throughout. 

Hay  wire  and  tow-lines  picked  up  by  screwa — In  the  navi- 
gation, by  ecrew-ppopelled  steamers,  of  a  watei-way  whose  depth 
is  but  one  foot  greater  than  the  diameter  of  the  screw,  it  is 
inevitable  that  many  objects  shoxdd  be  stirred  about  and  occa- 
sionally caught  in  the  wheel,  but  the  chief  difficulty  in  this  respect 
is  encounteired  through  a  habit  which  horse  boatmen  have  formed 
of  dropping  into  the  canal  bundles  of  the  fine  wu^  witii  which 
bales  of  hay  are  now  altogether  bound.  The  rule  conceraing  the 
disposition  of  tow-lines  of  hoipse  boats  is  also  disregarded  to  a 
great  extent.  One  of  these  boats  will  lie  on  the  berme  bank  for 
a  whole  morning,  leaving  the  tow-line  stretched  along  the  bottom 
of  the  canal  and  it  is  almost  impossible  for  a  steamer  to  pass 
over  this  line  without  picking  it  up.  One  of  the  photographs  sub- 
mitted herewith  shows  the  screw  of  the  steamer  James  W.  Morse, 
Bs  it  appeared  in  dry-dock  at  West  Troy.  Yards  and  yards  of 
hay  wire  and  feet  of  tow-line  were  unwound  from  the  screw  at 
this  time,  the  hay  wire  having  even  worked  up  between  the  shaft 
and  the  bearing.  The  result  is  shown  in  accompanying  sketch, 
drawn  from  a  template  cut  to  fit  the  shaft.  The  i-eduction  of 
diiuneter  is  about  one-half  inch  at  the  "pomt  of  greatest  wear  and 
this  is  the  result  of  one  season's  work.  While  tlie  process  is 
hastened  to  some  extent  by  giifc,  the  hay  wire  is  doubtless  the 
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chief  agent  and  cases  ha^e  been  mentioned  when  the  screw  was 
actually  ground  off  and  dropped  from  the  shaft 


II  WAed 


While  difflicult  to  prevent,  the  above  practices  are  most  per- 
nicious and  should  be  abandoned  and  rules  against  them  should 
be  made  and  eulbroedL 
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Depth  of  water. —  The  most  importaiit  improvement,  however, 
and  the  one  on  which  the  prosperity  of  the  boatmen  depends 
most  largely,  is  the  establishment  of  the  fiill  depth  of  water 
throughout.  The  effect  of  low  water,  and  consequently  of  shoals, 
is  not  only  to  reduce  the  ratio  of  section  of  canal  prism  to  section 
of  boats,  already  too  small,  but  also  to  t?round  a  looilcd  fleet  and 

m 

thus  subject  it  to  a  greater  or  less  delay  until  the  M^ater  can  be 
fed  more  rapidly  to  the  level. 

.  The  formula  given  by  Hon.  Elnathan  Sweet  (Report  of  State 
Engineer  for  1878)  shows  that  the  active  force  required  to 
propel  a  boat  loaded  to  draw  six  feet  of  water  in  portions  of  the 
canal  where  the  water  has  shallowed  to  nearly  six  feet  is  tliirty 
per  cent  greater  than  when  the  seven-foot  depth  has  been 
maintained. 

It  is  there  shown  that  an  increased  depth  of  one  foot,  obtained 
by  raising  the  banks  and  structures  along  the  canal,  would  effect 
a  saving  of  nineteen  hours  in  the  running  time  between  Buffalo 
and  West  Troy  for  single  boats  loaded  to  six  feet  and  drawn  by 
two  horses.  Inasmuch  as  the  present  double-headers  run  at 
about  the  same  rate  as  the  single  boats  referred  to,  an  equal 
advantage  might  be  expected  to  accrue  if  the  impi-ovement  were 
accomplished,  and  six  round  trips  could  then  be  accomplished 
in  nine  and  one-half  days  less  than  at  present,  leaving  just  so 
much  greater  margin  of  time  in  which  to  complete  the  seventh 
round  trip  which  we  have  shown  above  to  be  essential  to  the  very 
existence  of  the  horse-boat  traffic,  under  (lie  present  rates  of 
freight  obtainabla 

But  the  benefit  to  be  derived  by  horse-boats  from  an  increased 
depth  of  water  in  the  canal  would  be  as  great  or  greater  in  the 
case  of  steam  fleets.  With  the  resistancte  thus  decreased  fifteen 
per  cent,  there  would  follow  a  corresponding  saving  in  ooal  or 
the  same  coal  consumption  would  produce  a  higher  rate  of  speed 
which  might  often  decide  the  possibility  of  making  an  additional 
trip  in  a  season. 

As  already  stated,  the  boatmen  have  done  all  that  lies  in  their 
power.  Just  how  a  horse-boatman  can  reduce  his  expenses  is 
difficult  to  imagine.  As  to  the  ertjeamers,  it  is  my  impression  that 
the  useful  power  bears  a  somewhat  smaller  proportion  to  the 
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power  <?enerated  in  the  cylinders,  than  it  would  were  the  engines 
and  screws  designed  wi'th  greater  regard  to  the  special  service 
demanded.  Much  of  this  work  has  been  entirely  empirical  and 
the  small  changes  constantly  made  would  indicate  a  lack  of  con- 
viction, on  the  part  of  the  makers,  that  things  are  as  they  should 
be.  The  niinois  and  Michigan  canal  is  navigated  entirely  by 
steam  fleets  and  the  steamers  are  there  provided,  almost  without 
exception,  with  twin  screws  about  four  feet  in  diameter.  In  tliis 
way  constant  immersion  is  secured,  even  with  partial  loads,  while 
on  the  Erie  canal,  the  screws  of  to-day  are  mngle,  and  of  a  diameter 
equal  to  the  draught  of  the  steamer  when  loaded.  Thus  the  screws 
are  never  fully  immersed,  while  the  average  draught  of  western 
bound  steamers  will  probably  not  exceed  four  feet  and  one-half, 
leaving  a  large  portion  of  the  propelling  area  out  of  water.  But 
in  spite  of  all  this,  the  steam  fleet  as  a  means  of  transportation 
is  very  economical  and  for  a  better  appreoiaition  of  the  progress 
which  has  been  made  during  the  period  of  twenty  years  covered 
by  this  rexx)rt,  the  following  table  is  submitted,  in  which  the 
various  estimates  of  cost  have  been  so  collected  as  to  furnish  a 
ready  means  of  comparison: 

Estimated  costs  of  trarisportation  between  Buffalo  and  Nieto  York  via 

Eric  canal  and  Hudson  ViVer,  1873-1891. 
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Mills. 
4.18 
8.84 
2.78 
8.88 
8.88 
8.18 
8.18 
2.85 
2.74 
2.02 
2.01 
2.02 
2.18 
1.96 
1.85 
1.64 
1.91 
1.66 
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Cei>t8. 
6.21 
4.97 
4.14 
5.69 
5.76 
1.72 
4.66 
8.48 
4.06 
8.00 
2.98 
2.99 
8  28 
294 
2.74 
2.44 
2.83 
9.56 
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These  figures  speak  for  themselves.  The  boatmen  hare  done 
their  best.  They  have  reduced  the  cost  of  transportation  in 
horse-boats  from  3.83  mills  per  ton-mile,  in  1877,  to  1.98  mills 
per  ton-mile,  in  1891;  from  3.34  mills  by  single  steamer  in  1873 
to  1.64  mills,  in  1891,  by  four-boat  steam  flt*ets,  and  to  1.66  mills 
by  six-boat  steam  fleets. 

Time  Required  for  Locking  Boats. 

During  the  time  spent  accompanying  steamers,  notes  were  taken 
to  determine,  as  far  as  possible,  the  time  required  for  lockage. 
The  following  results  were  obtained  fi'om  observations  upon  steam- 
ers pushing  one  boat  and  towing  a  double-header;  and  with  the 
exception  of  the  Cohoes  sixteen  locks,  the  locks  timed  were 
lengthened  on  one  side.  The  steamer  passes  with  her  consort  into 
the  double  lock;  the  tw^o  are  locked  up  or  down  and  pass  out;  the 
hawser  being  slacked,  if  necessary;  the  lock  is  then  changed 
and  the  steamer  tows  the  double-header  into  the  lock,  and  tows  it 
out  when  lifted  or  lowered. 

The  only  data,  afforded  by  our  obsen-ations,  for  the  time 
required  for  passing  the  sixteen  locks  at  Cohoes,  are  the  records 
of  the  steamer  James  W.  Morse  and  one  of  her  consorts,  on  the 
evening  of  November  24,  1891.  The  steamer  entered  lock  15  at 
4.55.45  p.  m.,  and  lock  4  at  7.41.50  p.  m.,  having  made  eleven 
lockages  and  steamed  2.27  miles,  consuming  altogether  166  min- 
utes and  5  seconds,  and,  on  an  average,  fifteen  minutes  and  six 
seconds  per  lock  and  level.  The  consort,  Hon.  Elliot  H.  Danforth, 
towed  by  a  team  of  two  horses,  made  a  similar  trip  with  a  mean 
period  of  sixteen  minutes  and  forty-nine  seconds  per  lock  and 
level.  As  will  be  seen,  later,  these  periods  are  very  considerably 
longer  than  the  mean  time  (consumed  by  fourteen  boats  timed  in 
1878.  The  darkness  is  the  only  apparent  explanation  for  this 
increase.  As  between  the  steamer  and  consort,  I  believe,  the 
difference  is  due  to  longer  delays  to  latter,  waiting  for  locks,  and, 
possibly,  to  the  fact  that  the  steamer  can  be  backed  in  the  lock, 
free  from  the  lower  gate,  in  case  she  were  not  snubbed  tight 
enough,  while  the  hoi'se-boat  would  have  to  wait  until  water  might 
be  discharged  from  tlie  companion  lock,  to  give  the  boat  a  slight 
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backward  motion  and  free  it  from  the  gate  which  could  then  be 
opened. 

In  fifteen  lockages  of  loaded  fleets  drawing  six  feet  of  water 
bound  east,  it  was  found  that  an  average  of  seventeen  minutes, 
thirty-five  seconds  elapsed  from  the  closing  of  first  gate  upon  fhe 
steamer  and  consort  to  the  opening  of  the  last  one  for  the  tow  to 
pass  out.  In  nine  lockages  of  fleets  drawing  about  four 
and  one-half  feet  of  water,  bound  west,  this  period  was  noted  as 
sixteen  minutes. 

In  seventeen  lockages  of  loaded  and  partially  loaded  fleets, 
like  preceding,  an  average  period  of  twenty-three  minutes  elapsed 
from  time  of  slowing  for  lock  to  resimiing  speed  after  locking. 
Tliis  probably  n*presents  about  one  minute  more  than  the  delay 
caus(»d  by  the  lock  and  I  would,  therefore,  say  that  each  length- 
ened lock  causes  an  average  delay  of  twenty-two  minutes  to  a 
fleet  of  four  boats. 

For  the  Newark  locks,  our  data  probably  furnish  a  longer 
period  tlian  would  usually  be  required,  owing  to  a  pressure  of 
business.  Tlie  steamer  Carrie  Stewart  and  three  consorts  slowed 
down  at  12.40  p.  m.  The  fleet  was  uncoupled  and  the  first  boat 
entered  the  upper  lock  at  12.51.  The  last  boat  left  tlie  lowest 
of  the  three  locks  at  1.48  p.  m.  and  speed  was  resumed  with  the 
fleet  reassembled  at  2.07  p.  m.  The  total  delay  was  thus  one 
hour  and  twenty-seven  minutes^  of  which  fifty-seven  minutes 
were  consumed  in  locking  and  passing  from  lock  to  lock. 

The  steamer  Acme  and  three  consorts  passed  up  through  the 
five  combined  locks  at  Lockport  without  a  hitch  of  any  kind,  in 
what  would  seem  a  minimum  time  of  lockage,  without  extraordi- 
nary efforts.  In  ascending  these  locks,  the  steamer  enters  the 
first  lock  ahead,  and  is  locked  into  the  second.  The  first  lock  ia 
then  changed  while  the  steamer  is  being  raised  to  the  lower  level 
of  the  third.  The  steamer  then  enters  the  third,  towing  the  first 
consort  into  the  first,  and  so  on  for  the  fieet,  the  steamer  per- 
forming the  entire  work  of  towing. 

In  the  case  cited,  the  steamer  Acme  and  fieet  slowed  down 
near  the  foot  of  the  locks  at  11.35  a.  m.,  November  2,  1891.  The 
locks  were  in  use  at  the  time  and  the  steamer  did  not  enter 
lowest  lock,  No.  67,  imtil  12.01  p.  m.    The  lower  gate  was  closed 
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at  12.0i  p.  m.  The  upper  gate  of  the  appermoat  lock,  No.  71^ 
was  opened  for  tbe  release  of  the  fourth  and  last  boat  at  1.1^.30 
p.  m.  The  fleet  was  reassembled  and  speed  resumed  at  1.23  p^ 
m.,  making  a  total  delay  of  one  hour  and  forty-eight  minutes,  of 
which  only  one  hour,  eight  minutes  and  thirty  seconds  were 
spent  La  the  actual  operations  of  locking,  which  were  equivalent- 
to  filling  one  lock  twenty  times  and  emptying  it  twenty  times, 
making  forty  fillings  and  emptyings,  which  were  performed  in 
an  average  time  of  one  minute  and  forty-three  seconds,  including 
the  time  required  to  open  and  shut  gates  and  valves  and  to  move 
the  boats  from  lock  to  lock.  It  would  appear  doubtful,  there- 
fore, whether  more  than  twenty  fleets  of  four  boate  each  could  be 
locked  per  day  through  a  single  tier  at  Lockport  continuously, 
making  a  jjrobable  daily  maximum  of  1^0  lockages  in  all, 
through  both  tiers  of  locks. 

To  illustrate  present  practice  and  to  facilitate  comparison  with  ■ 
the  past  tiie  following  table  has  been  prepared",  showing  varicus 
statistics  for  years  of  heavy  traiBc,  or  of  lai^est  number  of  lock- 
ages at  Lockport,  of  which  record  has  been  preserved  and  for  tlie 
four  seasons  prior  to  1891: 
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The  very  large  number  of  lockages  at  Lockport  in  1862,  viz., 
30,908,  making  a  daily  average  of  138  for  the  whole  season,  with  a 
maxunum  number  of  210  in  a  single  day,  fifty  more  thaai  above 
'^estimated  as  practicable  to-day,  contonuously,  would  indicate  that 
either  the  estimate  is  wrong  or  tJie  circmnstances  are  now  differ- 
ent, and  I  would  call  your  attention  to  the  sixths  seventh,  eighth, 
and  ninth  columns  of  the  table  in  explanation  of  the  discrepancy. 
The  total  Erie  canal  tonnage  is  employed  in  absience  of  any  »ta- 
•tietics  showing  the  tonnage  passing  through  the  Lockport  locks.    • 

The  average  tonnage  of  new  boats  and  the  tonnage  of  greater 
iiuiiiber  of  new  boats  are  employed  in  absence  of  any  records  show- 
ing the  average  tonnage  of  beats  pa^ng  through  the  locks  in 
<lue8tion.  From  these  columns  it  is  seen  that  whereas  in  1861  and 
1862  the  average  new  boat  was  of  about  160  tons  capacity,  and  the 
^tendency  was  to  build'  200-ton  cargo  boats,  in  1890  the  average 
tonnage  of  new  boats  was  229,  and  the  tendency  was  toward 
boats  carrying  250  tons.  Further  examination  cf  the  tables  on 
pages  335-342  of  Report  of  Superintendent  of  Public  Works  for 
1890,  shows  that  for  five  years  prior  to  1866  the  populai*  tonnage 
was  220.  In  this  year  the  construction  of  240-ton  boats  received 
its  first  impetus. 

Bearing  these  facts  in  mind,  we  find  that  in  1861  and  1862, 
there  were  transi)orted  99  and  104  tons  over  the  Erie  canal 
for  each  lockage  at  Lockport,  while  for  tlie  last  five  years  there 
have  been  tran^sported  an  aveo^ge  of  203  tons  for  each  lockage 
at  Lockport  Whereas  a  canal  tonnage  of  3,204,277  in  1862 
required  138  lockages  each  day  for  the  whcle  season,  3,303,929 
tons  were  transported  in  1890  with  only  se\'^enty-eight  lockages 
per  day.  The  bulk  of  Erie  canal  traffic  is  earned  in  full-sized 
boats  and  as  in  most  artificial  or  artificially  adjusted  waterways, 
the  tendency  has  been  to  construct  boats  as  large  as  permitte(i  by 
the  structures.  The  result  has  been  that  boats  so  nearly  fit  the 
locks  that  when  one  enters,  there  remains  a  very  constricted  chan- 
nel for  the  liberation,  of  the  water  already  in  the  lock,  and  a  very 
considerable  i)ortion  of  the  time  required  for  locking  is  consumed 
in  entering  the  lock.  We  are,  therefore,  justified  in.  asBumlng 
that  the  same  number  of  lockages  of  laden  boats  of  the  average 
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toimage  could  not  be  made  to-day  as  in  1862,  althcugh  the  ton- 
nage per  day  could  be  made  very  much  larger. 

The  facts  above  elicited  will  justify,  in  my  belief,  the  foregoing 
estimat/e  of  160  lockages  of  fuU-sized  boats  as  the  maximum  num- 
ber  which  could  ordinarily  be  made  continuously  through  the  sea- 
son of  nayigation. 

Theoretical  quantity  of  water  consumed  in  locking. 


Ql7A2f  TITT  OF  WaTXB  TaKKN 

FBOM  Uppbr  Level  fob 
One  Boat. 

CONDITION. 

In  a  series 
of  n  com- 
bined locks 
of  same  lift. 

In  a  single 
lock  with 

When  the  hoat  deeoends,  af  ur  one  has  ascended 

When  the  boat  ascenUa.  after  one  bas  ascended 

nL— 8 
8 

8 
8L— 8 

When  the  boat  ascends,  after  one  has  descended 

L--8 

Wher^  the  boat  deitcends.  after  one  has  descended 

8 

In  which  n  =  Number  of  combined  locks. 

L  =  Volume  of  water  required  to  fill  one  lock  through  a 
height  equal  to  the  common  lift 

S  =  A  volume  of  water  equal  to  the  difference  between  L 
and  the  displaoemeirt  of  the  hooL 

It  win  be  observed  that  the  quantitieB  of  water  used  in  a  single 
lock  may  be  derived  ttom  the  expressions:  for  the  combined  locks 
by  substituting  1  for  n. 

From  the  above,  it  is  apparent  tha/t  baving  given  a  canal  with 
all  double  locks,  some  combined  and  some  single,  the  lea^t  water 
will  be  used  by  always  locking  in  the  same  direction  through  the 
combined  locks  and  alternating  the  direction  of  lockage  through 
the  single  locks,  and,  other  things  being  equal,  the  least  time  will 
be  wasted  by  following  the  same  principle. 

Capacity  of  the  Erie  Canal. 

From  the  preceding  discussion  of  the  time  and  manner  of  lock- 
ing data  are  afforded  for  an  estimate  of  the  present  carrying 
capacity  of  the  canal. 

Under  present  conditions  the  through  capacity  is  determined 
by  the  capacity  of  the  Lockport  locks.  The  greatest  amount 
which  can  be  locked  through  at  this  ipoiat  in  a  given  tune  is  the 
capacity  of  the  canal  for  through  freight. 
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If,  then,  we  aseume  that  the  freight  is  to  be  carried  in  fonr-boat 
fleets,  the  cargoes  would  amount  to  930  tons  per  fleet;  if  twenty 
fleets  be  locked  through,  the  daily  tonnaige  would  be  18,600,  and 
the  total  for  a  season  of  214  days  would  be  3,980,400,  say  4,000,000 
tons. 

Assuming  each  fleet  to  make  seven  trips  in  a  season^  there 
would  be  required  for  this  business  611  four-boat  fleets  of  steamer 
and  three  consorts,  or  400  six-boat  fleets  of  steamer  and  flve  con- 
sorts. 

There  ought,  however,  to  be  no  dilficulty  in  making  eight  trips 
per  season,  with  proper  terminal  facilities.  In  this  case  there 
would  be  required  535  four-boat  fleets  or  348  six-boat  fleets. 

The  yearly  capacity  above  estimated  is  for  through  tonnage  in 
an  easterly  direction  onjy.  The  direction,  character  and  amount 
of  traflic  during  the  past  season  is  as  follows: 


TONS  OF  2,000  POUNDS. 


Through 
Way  . . . 


Tulal 


East 


2,043,567 
1,147,064 


3,190,631 


West. 


608,271 
7H4,670 


1,372,841 


Total. 


2,651,888 
1,911,634 


4,563,472 


If  the  same  proportions  were  to  be  maintained  for  the  Erie 
alone,  on  the  basis  of  4,000,000  tons  through  freight  carried  east^ 
the  traflic  would  be,  approximately,  twice  as  great,  thus: 


TONS  OF  2,000  POUNDS. 


Through  . 
Way  .... 

Total 


East. 


4,000,000 
2,300,000 


6,300,000 


West 


1,200,000 
1,500,000 


2 , 700 , 000 


Total. 


5 , 200 , 000 
3 , 800 , 000 


9 , OUO , 000 


Thi$  total  of  9,000,000  tons  must  not  be  construed  as  an  esti- 
mated maximum.  If  4,000,000  tons  could  be  carried  east,  the 
same  boats  could  carry  4,000,000  tons  west,  maMng  a  through 
tonnage  of  8,000,000,  to  which  mustj  be  added  the  way-freight 
which  might  be  transported  between  Buffalo  and  Lockport,  and 
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Lackport  and  Albany,  before  an  actutil  maximum  for  the  Erie 
ceaml  can  be  computed.  It- is,  however,  imx)ossible  to  make  any 
estimate  of  this  item  of  way-f reight  other  than  as  above. 

Tolls,  Trade  and  Tonnage,  New  York  State  Canal. 

In  the  following  table  aire  shown  various  stattetics  derived  from 
the  Annual  Reports  on  Tolls,  Trade  and  Tonnage  of  the  Canals^ 
by  the  auditor  of  the  canal  department  prior  to  1883,  and  eubee- 
quently  by  the  Superintendent  of  Public  WorkB.  Except  as  to 
the  number  oi  boats  running  ait  any  time,  I  have  been  unable  to 
find  any  continuous  record  of  this  matter,  but  in  the  Report  of 
the  State  Engineer  and  Surveyor  for  1862,  on  x>age  461,  the  state- 
ment was  made  that  careful  inventories  ha;d  been  made  dumg 
the  month  of  January,  in  the  years  1844,  1847,  1853  and  1859,  with 
these  results: 

Whole  number  of  boats,  January,  1844 2,126 

Whole  number  of  boats,  January,  1847 2,725 

Whole  number  of  boats,  January,  1853 3,401 

Whole  number  of  boats,  January,  1859 3,867 


In  the  State  Engineer's  Report  for  1883,  the  statement  was 
made  that  there  were  about  4,000  boats  then  engaged  in  trans- 
portation upon  the  State  canals,  of  which  ninety-two  were  pi*o- 
pelled  by  steam. 

The  registry  record  not  running  back  further  than  1844,  there 
ore  only  three  of  the  above  sta4:ements  available  for  determining 
the  average  life  of  boats,  preliminary  to  computing  the  number 
of  boats  running  at  any  time.  Thus  it  is  found  that  from  1844 
to  1852,  inclusive^,  there  were  registered  2,926  new  boats,  and,  as 
there  were  actually  3,401  boats  running  in  1853,  it  follows  that 
about  475  boats  built  prior  to  1844,  were  still  in  use.  In  1844, 
378  boats  were  registered,  and  it  is  probable  that  the  number 
built  in  1843  was  not  greatly  different.  Thus  the  average  life 
of  boats  in  1853  was  about  ten  years.  Again  there  were  registered 
from  1849  to  1858,  inclusive,  3,620  boats,  while  the  number  running 
at  the  end  of  1858  was  3,867.  The  average  life  at  this  time 
would  consequently  be  somewhat  more  than  ten  yeais.    In  1883 
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there  were  4,000  boats  miming,  and  to  obtain  this  number,  we 
must  include  all  boats  registered  sm  far  back  as  1868,  making  tiie 
ayerage  lif e  between  fifteen  and  sixteen  yeare. 

Yet  as  late  as  1877,  Messrs.  Case,  Beadle  and  Case  estimated 
the  life  of  horse-boats  at  ten  years.*  I  have  therefore  estimated 
the  number  of  boats  running  on  the  t'anals  for  the  years  18<54  lo 
1870,  inclusive,  on  a  basis  of  ten  years'  life  and  from  'l880  to 
1890,  inclusive,  on  a  basis  of  fifteen  years'  average  life.  Althotigh 
only  approximate,  the  results  obtained  are  most  interesting. 

It  should  be  remembered  that  the  boat  tonnages  piven  repre- 
sent the  weights  of  cargoes  carried  in  tons  of  2,000  pounds,  and 
as  all  the  tonnages  were  derived  from  documents  employing 
these  tons,  it  is  presumed  that  tkey  are  uniform  in  meaning 
throughout. 

*  state  Engineer's  report  for  1878,  pp.  8SMU. 
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The  '*  Belgian  System  "  on  the  Erie  Canal. 

As  heretofore  remarked,  there  have  haon  a  large  number  of 
attempts  to  establish  a  value  for  various  devices  designed  to 
facilitate  or  cheapen  the  cost  of  transportation  <m  the  canals. 
Screve  propellers  and  paddle-wheels  have  h^ien  applied  to  boats  in 
such  a  variety  of  x)ositions  that  a  .lew  kiud  of  boat  would  be 
necessary  to  produce  a  new  combination.  J^it  «xll  puch  eflforfs 
resulted  in  appliances  whose  efficiency  depended  upon  the  slip 
of  the  propeller,  through  the  water.  In  another  class  of  inven- 
tions, it  was  sought  to  avoid  this  loss  by  deriving  the  fulcrum 
from  the  ground.  Among  these  may  be  mentioned  the  following 
methods  of  propulsion: 

1.  Towing  by  locomotive  running  on  towpatb, 

2.  Towing  by  steamboats  gripping  a  stationary  cable  lying 
along  the  bottom  of  the  canal. 

3.  Steamboat  proi)elled  by  wheel  runn'mg  on  bottom  of  canal. 

4.  Steamboat  propelled  by  driving  wheel  running  on  a  sir^gle 
track  laid  along  towpath. 

These  methods  have  all  been  given  trials  of  greater  or  Jess 
duration  on  the  State  canals,  but  only  the  <5econd  one  met  with 
a  measure  of  success  suflScient  to  waiTant  discussion  at  this 
time.  This  is  known  as  the  "Belgian  System,"  and  having  been 
very  successfully  employed  in  the  navigation  of  European  i-ivere, 
especially  those  having  swift  currents,  a  company  w«ts  forme-d 
for  the  purpose  of  demonstrating  its  applicabilitv  to  the  Erie 
canal  and  its  utility  in  decreasing  the  cost  of  transportation. 

I  present  abstracts  from  various  sources,  which  are  self-oikplan- 
atory  and  constitute  the  oflScial  history  of  the  undertaking. 

The  result  may  be  thus  summarized: 

Under  legal  authorization  a  C4ible  was  laid  in  1872  on  the  bot- 
tom of  the  canal  between  Buffalo  and  Lockport,  the  cable  occupy- 
ing thirty-one  miles  of  canal,  by  a  private  comi)any,  the  New  York 
Steam  Cable  Towing  Company.  During  the  season  of  1873  two 
cable  tugs  were  in  operation.  On  February  17,  1874,  a  report  was 
made  by  Hon.  D.  M.  Greene,  which  concluded  with  the  suggestion 
that  practical  4ifficulties  remained  unsolved  in  operating  a  cable 
through  the  whole  length  of  the  canal,  that  the  duration  of  a  trip 
1891.  68 
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of  cable  boats  between  Buffalo  and  New  York  must  be  consider- 
ably greater  than  tliat  of  a  steamer,  and  tliat  the  elements  of 
interest  upon  cost  of  cable,  the  uncertain  extent  of  its  annual 
depreciation  and  cost  of  repairs  renuiined  for  future  determination. 

In  1877,  Hon.  Horatio  Se\Tnour,  Jr.,  State  Engineer,  in  his 
annual  report,  made  the  following  estimate  of  cost  by  this  system, 
exclusive  of  tolls: 

Cost  per  ton,  Buffalo  to  New  York,  eight  trips,  f  1.741;  nine 
trips,  f  1.596. 

Cost  per  ton,  mile,  eight  trips,  3.52  mills;  nine  trips,  3.22  mills. 

Cost  per  bushel  of  wheat,  Buffalo  to  New  York,  eight  trips,  5.22 
cents;  nine  trips,  4.79  cents. 

This  estimate  was  based  upon  tlie  assumption  of  a  cable  through 
tbe  entire  length  of  the  Erie  canal,  upon  all  eastward  movement 
of  3,000,000  tons  and  a  westward  movement  of  750,000  tons,  and 
upon  an  investment  of  the  cost  of  the  cable,  of  240  towing  tugs 
for  eight  round  trips  per  season  or  180  tugs  for  nine  i-ound  trips, 
with  charges  for  intei^est,  repairs  and  maintenance. 

In  Mr.  Sejinour's  report  for  1879,  there  is  included  a  report  on 
the  cable  towing  system  as  then  in  operation,  made  by  Division 
Engineer  Thomas  Evenshed.  There  were  then,  December,  1879, 
eighty  miles  of  cable  all  on  the  western  di\ision  of  the  Erie  canal, 
and  extending  from  Buffalo  to  Kochester,  with  the  exception  of 
twelve  miles  on  Tonawanda  creek.  There  had  been  a  cable  in 
this  creek  but  it  had  been  made  useless  by  snags  and  sunken  logs. 
There  were  in  use  ten  towing  tugs.  Upon  a  trial  trij)  the  time 
made  from  Buffalo  to  Rochester  was  forty  hours  ten  minutes;  less 
lockages  and  transfers,  six  hours  forty-one  minutes;  towing  time, 
including  delays  in  passing  boats,  thirty-thi*ee  hours  twenty-nine 
minutes. 

The  fastest  time  was  four  miles  per  hour,  the  slowest  two  miles 
per  hour.  Six  boats  were  towed  part  of  the  distance  and  five 
boats  all  the  distance.  The  si)eed  was  equal  to  that  of  a  steamer 
and  one  consort. 

In  his  annual  report  for  1880,  Assembly  Document  No.  38,  1881, 
Superintendent  of  Public  Works  S.  B.  Dutcher,  said: 

"Complaints  from  boatmen  have  been  presented,  regarding 
delays  to  navigation  and  injury  to  their  boats,  bv  the  boats  of  the 
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^  New  York  Steam  Ca1)le  Towing  Company.  These  complaints 
became  rery  frequent  and  in  many  instances  accompanied  by 
affidavits  and  demands  for  the  removal  of  the  cable.  I 
appointed  two  men  of  much  experience  to  carefully  and  thor- 
oughly investigate  the  working  of  the  said  cable  boats  and  trans- 
mit herewith  a  copy  of  their  rei)ort.  The  statements  therein  of 
injuiy  to  the  banks  and  structures,  and  delays  to  navigation  are 
confirmed  by  other  parties  who  have  witnessed  the  results  dur- 
ing  the  past  season.  Its  workings  are  entirely  impracticable, 
and  the  attention  of  the  Legislature  is  called  to  the  matter  as  one 
which  should  receive  their  early  and  earnest  consideration.  In 
my  judgment,  the  act  permitting  the  introduction  of  this  system 
of  towing  should  be  repealed." 

The  report  referred  to  by  Mr.  Dutcher,  is  dated  December  10, 
1880,  and  is  made  by  R.  D.  Ford,  of  Buffalo,  and  E.  0.  Boberts  of 
New  London.    It  states  that  the  cable  then  laid  was; 

Buffalo  to  Tonawanda,  miles  12 

Pendleton  to  Lockport,  miles   7 

Lockport  to  Rochester,  miles  62 

Lodi  Lock  to  Utica  Lock,  miles 52 

Total   mUes    133 


During  the  season  only  that  portion  from  Buffalo  to  Tona- 
wanda^ that  from  Lockport  to  Rochester,  and  thirty-four  miles 
from  Lodi  Lock  to  New  London,  in  all  108  miles  were  in  use. 

The  report  states  that  the  principal  diflSculty  was  in  the  ^arp 
curves  or  bends  of  the  canal  where  the  cable  was  always  found 
hard  to  shore  on  the  short  side  of  the  bend  and  frequently  on  the 
top  of  the  towpath  or  benne  bank.  Then  the  towing  tug  is 
forced  against  the  bank  and  passes  the  bend  with  great  difficulty, 
the  tug  and  tow  raking  hard  on  shore,  pulling  off  docking, 
masonry,  stone  from  slope  walls,  earth,  sod  and  gravel,  and  caus- 
ing them  to  fall  into  the  canal.  Great  damage  had  also  been 
done  to  the  bridge  abutments  upon  berme  bank  bends.  The  two 
systems  of  cable  towing  and  towing  by  steam  proi)ellers  work 
very  inharmoniously. 
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The  report  illustrates  the  difficulties  connected  with  the  tow 
lines  of  other  than  cable  boats  when  passing  the  cable  tows.  It 
also  states  that  the  cable  boats  unexpectedly  sheer  at  times 
into  boats  they  meet,  owing  to  the  cable  being  left  out  of  position 
by  the  last  boat  using  it,  or  caught  upon  a  rock  or  boulder  on  the 
bottom.  The  speed  of  the  cable  tows  being  greater  than  that  of 
hopse-boats,  results  in  frequent  passings  and  many  horse-boats 
hare  been  then  damaged.  When  the  cable,  at  sharp  bends 
has  been  left  on  the  banks  it  frequently  fouls  the  next  boat 
causing  damage  and  leaks.  Detentions  occur  at  locks,  also  when 
cable  tows,  going  in  opposite  directions,  meet.  Damage  has 
also  been  done  to  boats  lying  at  warehouses,  coal  yards,  etc. 
on  berme  bank  bends. 

This  report  also  states  that  the  cable  boats  actually  took  longer 
time  to  convey  the  cargoes  than  the  steam  propeller  fleets  and 
even  than  the  boats  towed  by  horses  —  and  that  the  cost  was 
greater. 

The  recommendation  of  the  Superintendent  of  Public  Works 
was  adopted,  the  system  abandoned  and  the  cable  removed. 

Champlain  Canal  Transportation. 

General  description  of  canal. 

The  Champlain  canal  forms  the  jonnecting  linli  between  the 
waters  of  Lake  Champlain,  at  Whitehall,  and  those  of  the  Hudson 
river  at  Waterford,  and  the  Erie  canal  at  West  Troy.  The  canal 
is  about  sixty-six  miles  long,  with  a  channel  of  present  minunum* 
depth  of  five  feet  The  standard  improved  section  of  prism  is 
forty-four  feet  wide  at  bottom,  with  six  feet  depth  of  water  and 
sixteen  miles  of  the  canal  are  so  improved.  The  locks  on  canaJ 
proper  are  twenty-three  in  number,  t»f  whioh  four  are  guard  locks 
proper;  twelve  are  locks  lifting  northerly  between  Cohoes  and 
Fort  Edward,  with  an  aggregate  lift  of  about  122  feet;  and  seven 
are  locks  lowering  northerly,  between  Fort  Ann  and  Whitehall. 
They  are  all  single,  with  chambers  110  feet  long  and  eighteen 
feet  wide.  The  water  supply  is  derived  from  the  Hudson  river 
between  Fort  Ann  and  Cohoes,  the  summit  level  between  Fort 
Ann  and  Fort  Edward  being  supplied  by  J  ho  navigable  feeder, 
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twelve  miles  in  length,  tapping  tbbe  Hudson  river  at  Olens  Falls. 
The  Hudson  is  crossed  at  surface,  at  Nortiiumberland  (Saratoga 
dam),  and  the  Mohawk  river  is  similarly  crossed  at  Cohoes. 
Between  Cohoes  and  the  junction  with  the  Erie  canal  at  Went 
Troy  the  supply  is  derived  from  the  Jiohawk  liver.  From  J'ort 
Ann  to  Whitehall  the  supply  is  derived  from  Wood  creek,  and 

from  the  summit  level. 

« 

Trade  and  tonnage. 

The  traffic  on  this  canal  consists  largely  of  -.umber,  coal  and 
iron  ore;  the  coal  being  carried  north  to  lake  jiorts  and  Canada, 
and  the  lumber  and  ore  brought  south.  Durmg  the  season  of 
1890,  there  were  transported  on  this  canal: 

T<  •!)«         Per  oeDt* 

Of  all  articles 1,521,000      100 


Lumber  391,000 

Coal   260,000 

Lx)n  ore   202,000 


.  •  • 


•    •    a    • 


•    •    • 


853,000        56 

Other  classified  articles  150,000        10 

Unclassified  merchandise  518,000        34 


The  tonnage  of  the  canal  for  each  year  since  and  including 
1837  is  shown  in  following  table.  During  this  period  of  fifty-five 
seasons  there  were  transported  on  the  Erie  canal,  in  round  num- 
bers, 136,730,000  tons,  and  on  the  Champlain  canal  43,450,000 
tons,  or  thirty-one  and  eigth-tenths  per  cgnt  of  the  tonnage  of  the 
Erie.  A  comparison  between  thJB  table  and  the  one  on  a  pre- 
vious page,  shows  that  this  ratio  has  varied  remarkably  little. 

When  it  is  considered  that  this  canal  is  two  feet  shallower 
than  the  Erie,  with  a  section  of  prism  only  one-half  as  large;  that 
the  locks  are  not  only  single  but  unlengthened;  that  the  canal  is 
only  sixty-six  miles  long  to  the  Erie's  352,  and  that  there  are 
only  SIX  villages  of  even  moderate  size  along  its  line,  this  main- 
tenance of  traffic  stands  as  a  worthy  commentaiy  upon  its  useful- 
ness and  importance,  and  a  rem(mstrance  against  further  delay 
in  its  improvement. 
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Tonnage  of  the  Champlain  Canal,  1837-1891. 

Year.  Tona. 

1837  2f>l,659 

183.S  266,553 

1830  263,552 

1840  245,229 

1841  276,418 

1842  .• 230,844 

1843  262,212 

1844  ., 269,546 

1845 266,922 

1846  280,480 

1847 313,124 

1848  293,889 

1849  321,345 

1850 460,219 

1851  513,793 

1852  531,001 

1853  608,354 

1854 602,913 

1855  537,108 

1856  611,610 

1857  547,236 

1858  608,918 

1851) 751,046 

1860 681,157 

1861  545,930 

1862  .* ,  647,318 

1863  879,920 

1864  846,790 

1865  815J311 

1866 1,001,493 

1867  .  1,047,440 

1868  1,120,585 

1869  1,059,334 

1870  1^443,719 

1871 1,099,995 
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Tom* 

1872    1,449,528 

1873 1,195,390 

1874    1,268,292 

1875    ' 1,077 J46 

1876    910,151 

1877    Ii021,782 

1878 1^40,912 

1879    1,012,005 

1880    1,200,503 

1881    986,079 

1882    1,097,343 

18&3 1,366,358 

1884    1,118,073 

1885    1,139,402 

188(; 1,119,663 

1887    1^229,335 

1888    1,198,305 

1889    1,187,038 

1890 1,520,757 

1891    1,101,123 


In  ttie  year  1872,  the  total  tonnage  of  the  State  canals  reached 
a  maximum  which  has  not  since  been  equalled.  The  above  table 
shows  this  to  have  been  the  cane  on  the  Ohami^ain  canal,  if  we 
except  the  year  1890,  in  which  the  failure  of  tlie  ice  crop  south 
of  Troy  caused  the  harvestilog  of  an  enormooB  amount  of  ice 
on  Lake  Champlain,  of  whidh  nearly  466,000  tons  were  brought 
south  oyer  this  canal. 

Trcmsportation. 

The  only  improvement  in  the  means  of  iranspoi*t«ation  over  this 
canal  has  been  the  increase  in  capacity  of  boats.  The  maximum 
draught  i)ermitted  is  four  feet  four  inches,  making  about  155  tons 
the  TTiitTiTnTiTTi  allowable  cargo  for  a  full-sized  boat. 

The  towing  is  still  done  entirely  by  inimal  power  and  is  almci^t 
entirely  in  the  hands  of  two  companies,  controlling  together 
between  450  and  500  horses  and  mules.       The  double-header 


464  Ajsnual  Keport  of  the 
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system  is  being  slowly  adopted,  possibly  seven  per  cent  of  the 
boats  being  run  in  this  fashion,  but  the  development  of  the  sys- 
tem is  of  coui-se  retarded  by  the  fact  that  none  of  the  locks  have 
been  lengthened.  These  companies  usually  employ  teams  of 
thi'ee  animals  to  each  boat,  whether  single  uv  double,  teams  being 
changed  every  twelve  miles  or  thereabouts. 

For  boats   thus  handled,   the  time  tnrou^h  the  canal  is  as 
follows: 

Light  boats,   either   way oO  hours. 

Loaded  boats,  going  north 55  hours. 

Loaded  boats  going  south 50  hours. 

The  tariff  charges  for  towing  during  the  season  of  1891  wore 
as  follows: 

For  loaded  boats,  Troy  to  Whitehall f25 

For  loaded  boats,  Waterford  to  Whitehall 22 

For  loaded  boats,  ^Miitehall  to  Troy .  23 

For  loaded  boats,  TMiitehaU  to  Waterford 20 

For  light  boats,  Troy  to  Wliitehall 15 

For  light  boats,  Waterford  to  Wliitehall 12 


Competition  will  lower  these  charges  somewhat,  but  the  p.en- 
eral  average  is  probably  about  thirty  cimts  per  loaded  boat  per 
mile. 

Boats  having  passed  through  the  oanal,  continue  their  trips  In 
the  manner  described  hereafter,  either  on  Lake  Chiunplain  or  the 
Hudson  river. 

Transportation  between  Whitehall  and  Montreal. 

From  Whitehall,  the  line  of  traffic  by  water  extends  through 
wiiat  are  kno^n  as  Whitehall  narrowis,  eighteen  miles  to  the 
open  lake,  thence  northerly  through  the  lake.  111  miles,  to  its 
outlet,  the  Richelieu  river,  at  Rouses  Point;  thence  enteiing  fhe 
Dominion  of  Canada  down  the  Richelieu  river,  twenty-three  miles 
to  St.  Johns,  P.  Q.,  the  southern  terminus  of  the  Chambly  canal; 
thence  by  canal  around  the  Richelieu  rapids  twelve  miles  to 
Cluunbly  basin;  thence  down  the  river  fort^-six  miles  to  Borel 
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where  it  empties  into  the  St.  Lawrence;  thence  up  the  rivtr 
forty-six  miles  to.  Montreal,  where  the  lines  divi^rije  through  the 
various  waterways  to  different  portions  of  fhe  Dominion. 

This  route  will  be  considered  in  three  sections,  viz.: 

Between  Whitehall  and  St.  Johns. 

Between  St.  Johns  and  Chambly. 

Between  Chambly  and  Montreal. 

Between    Whitehall  mid  St,  Johns. 

The  towing  on  this  portion  is  engaj^^ed  in  nominally,  by  foiir 
companies,  but  is  practically  controlled  by  two,  the  Lake  Oham- 
plain  Transportation  Ck)mpany  and  the  New  York  and  Lake 
Champlain  Transportation  Company,  by  whom  the  Champlain 
canal  towing  is  also  done. 

Motive  power. —  In  the  accompanying  table  of  *^  Data  respect- 
ing towing  steamers,"  are  given  the  details  of  the  fleet  of  Lake 
Champlain  towing  steamers.  These  are  seven  in  number  (exclu- 
sive of  launches  doing  a  little  local  towing),  the  smallest  one 
being  employed  between  Rouses  Point  and  St.  Johns.  The  other 
six  are  supplied  with  high  class  condensing  engines,  four  of  them 
being  compound.  The  steamers  are  of  excellent  workmanship^ 
well  fitted  up  and  maintained  with  scrupulous  care,  and  will  com- 
pare favorably  with  steamers  in  similar  service  anywhere.  The 
screws  carried  vary  from  eight  to  8.5  feet  in  diameter,  with  from 
ten  to  twelve  feet  pitch.  One  steamer  is  supplied  with  beam 
pumps  attached  to  cross-head  of  main  engine,  but  the  others 
use  independent  pumps  for  air  and  circulation.  Crews  of  from 
six  to  eight  men  are  carried  and  every  arrangement  is  made  for 
their  comfort. 

Consumption  of  fuel. —  The  fuel  employed  is  anthracite  pea  coal. 
The  average  consumption  reported  is  for  the  two  best  boats,  f^.7 
pounds  of  coal  per  loaded  boat  per  jnlle,  at  a  speed  of  four  miles 
per  hour  through  the  water;  for  three  otheiB,  this  quantity  aver- 
ages 15.7  pounds  per  loaded  boat  per  mile,  at  only  3.5  miles  per 
hour.  While  it  is  certain  that  some  are  uiore  lifficient  than  others, 
this  difference  is  larger  than  would  be  expecte<l. 
1891.  59 
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Speed  and  time  of  trip. —  The  speed  of  tows  varies  fi^om  thive 
to  four  miles  per  hour,  depending  upon  the  size  of  tow.  'llie 
ayerage  tow  is  from  fifteen  to  eighteen  boats;  the  heaviesi)  one 
brought  to  Whitehall  during  the  season  uf  1891,  was  composed 
of  forty-two  loaded  boats.  The  running  time  between  "Whitehall 
and  St.  Johns  varies  from  forty  to  forty-eight  hours. 

Manner  of  handling  tows. —  Tows  are  made  up  usually,  with 
two  boats  abreast,  the  odd  boat  ahead,  although  with  a  large 
tow  coming  south  the  boats  may  be  pat  thre^  abreast.  The 
hawsers  are  seven  inches  in  circumference  aiid  about  fifty  feet 
long  through  the  narrows  from  Whitehall  to  the  open  lake,  where 
they  are  lengthened  out  to  500  or  600  feet. 

Towing  rates. —  During  the  season  of  1S91  the  charges  were 
twenty  dollars  per  boat  each  way,  between  Whitehall  and 
St.  Johns. 

Between  St.  Johns  and  Chairvbly — on.  Canal, 

The  Chambly  canal  affords  a  channel  around  the  rapids  of  the 

Richelieu   river  between  St.   Johns   and   (Chambly  basin.    It  is 

twelve  miles  in  length,  thirty-six  feet  wide  on  bottom^  sixty  feet 

at  water  surface  and  seven  feet  deep.      The  locks  are  nine  in. 

number  with  an  aggregate  lift  of  seventy-four  feet;    118  feet 

long,  and  23.5  feet  wide,  accommodating  vessels  110  feet  long  and 

twenty-three  feet  wide.    The  maximam  cargo  is  230  tons  and 

allowed  draught  is  6.5  feet.    Work  was  c  )mmenced  on  this  canal 

in  1831,  suspended  in  1835,  resumed  in  1840,  and  completed  in  1843. 

Tlie  towing  is  done  by  animal  power,  conti-olled  by  individuals, 

at  a  charge  of  two  dollars  and  fifty  cents  per  team  through  the 

canal. 

Between  Chawhl/y  Ba^n  a/nd  Montreal. 

At  Chambly  Basin  the  boats  are  made  up  into  fleets,  averaging 
fix)ni  ten  to  fifteen  boats,  and  towed  bv  steamers  down  the  Riche- 
lieu  river,  thirty -two  miles  to  St.  Ours  dam  and  lock;  thence  four- 
teen miles  to  Sorel  and  up  the  St.  Lawrence  forty-six  miles  to 
Montreal. 

The  towing  between  Ottawa,  Quebec  and  Chambly  is  practic- 
ally controlled  by  one  company,  the  "  Sincennes-McNaughton  Line, 
Limited,"  ninety  per  cent  of  the  work  being  done  by  tiiem.    The 
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present  fleet  of  this, company  is  described  in  accompanying  table 
of  "  Data  respecting  towing  steamers/-  Nos.  8  to  19  inclnsive.  The 
engines  are  of  vanous  types.  The  fuel  used  is  soft  coal,  the 
reported  average  consumption  with  a  tow  of  about  thirteen  boats 
being  fifteen  tons  from  Montreal  to  Chambly,  at  a  speed  of  about 
3.68  miles  per  hour  and  twenty  tons  from  Chambly  to  Montreal 
at  a  speed  of  about  2.3  mUes  per  hour,  over  the  ground,  or  at  the 
rate  of  about  twenty-five  pounds  per  boat  per  mile  at  a  speed  of 
three  miles  per  hour  through  the  water. 

Tows  are  made  up  in  Chambly  Basin  Tvith  two  boats  abreast, 
and  this  arrangement  is  preservefi  until  the  fl€?et  has  passed 
between  the  piers  of  the  railroad  bridge  crossing  the  river  at 
Beloeil,  when  the  boats  are  usually  placed  four  abreast,  to 
shorten  the  tow  and  facilitate  management,  in  the  swift  cuiTent. 
This  method  is  always*adopted  from  Beloeil  bridge  to  Sorel,  dur- 
ing the  time  of  high  water  in  the  spring. 

The  lock  at  St  Ours  is  200  feet  long  and  forty -five  wide  in  cham- 
ber, with  seven  feet  of  water  over  the  sills.  Tliree  canal  boats  are 
locked  through  at  once,  assisted  by  teams,  for  the  use  of  which 
there  is  a  charge  of  twenty-five  cents  per  boat. 

The  boats  are  tow^  two  abreast  from  Sorel  to  what  is  known 
as  the  "  St.  Mary  current,"  near  the  lower  end  of  Montreal.  At 
this  point  the  fleet  is  broken  up  and  boats  are  towed  in  bunches 
of  three  or  four  at  a  time  to  the  foot  of  the  Lachine  canal,  through 
which  they  are  towed  by  smaller  tugs. 

Eetuming  from  Monti-eal  to  Sorel,  small  tows  are  made  up, 
with  two  boats  abreast;  larger  ones,  with  two  boats  ahead,  then 
three  abi-east,  and  thereafter  four,  but  never  more. 

Between  Montreal  and  Sorel,  the  hawsere  are  run  out  to  500 
and  600  feet;  but  between  Sorel  and  Chambly  they  are  necessarily 

much  shorter. 

The  running  time  from  Montreal  to  Chambly,  with  a  fleet  of 
from  ten  to  fifteen  boats,  varies  between  twenty-four  and  thirty 
hours,  the  return  trip  being  made  in  forty  to  forty-five  hours, 
from  which  it  is  inferred  that  the  average  speed  maintained  ia 
about  three  miles  per  hour  through  the  water. 
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The  charges  for  towing  boats  with  Ghamplain  canal  loads  of 
125  or  130  tons  are:  From  Montreal  to  (3ianibly,  twenty  dol- 
lars; from  Chainbly  to  Montreal,  twenty-four  dollars. 

It  is  customary  with  many  boatmen  to  load  to  five  and  one-half 
or  six  feet  draught  between  Montreal  and  Whitehall,  discharging 
part  of  the  cargo  at  the  latter  place,  or  increasing  it,  if  going 
north.  For  such  boats  an  increase  of  five  dollars  is  charged  from 
Montreal  to  Chambly,  and  from  Chambly  to  Montreal  the  increase 
is  twenty  cents  per  ton  for  all  loads  over  130  tons. 

The  tolls  on  lumber,  the  principal  article  of  export  from  Canada, 
by  this  route  are  as  follows:  From  Ottawa  to  St  Johns,  per  ton, 
twenty  cents;  from  Montreal  to  St.  Johns,  per  ton,  ten  cents. 

I  am  indebted  to  the  officers  of  the  Sincennes-McNaughton  Line, 
of  the  New  York  and  Lake  Ghamplain  Transportation  CJompany, 
and  of  the  Lake  Ghamplain  Transportation  Gompany  for  many 
courtesies  and  for  the  trouble  taken  to  affoixi  desired  information 
and  facilities  for  examination  of  their  fleets. 

Towing  on  Hudson  River  between  Albany  and  New  York. 

Ganal  boat  and  barge  transport:ation  on  the  Hudson  river  may 
be  divided  into  four  classes,  as  follows: 

1.  Large  fleets  towed  between  Albany  and  New  York  by  regu- 
lar lines  of  steamers. 

2.  Fleets  towed  between  Albany  and  New  York  by  "tramp"* 
or  individual  steamers. 

3.  Fleets  towed  between  Rondout  and  New  York  by  line. 

4.  Small  fleets  of  canal  boats,  self  propelled,  between  Albany 
and  New  York. 

1.  Large  fleets  by  regular  lines. —  These  fleets  are  made  up  at 
Albany  and  are  composed  of  boats  which  have  either  come 
through  the  canal  to  Albany  or  have  left  the  canal  at  Waterford 
or  West  Troy  and  have  been  towed  to  Albany  by  small  tugs. 
Here  they  are  made  up  into  fleets  with  four  or  five  boats  abreast 
and  from  five  to  twenty-five  boats  long,  the  whole  being  securely 
lashed  together  by  hawsers  five  or  six  inches  in  circumference, 
into  a  compact  maas  of  from  20  to  115  boats,  according  to  the 
condition  of  traffic.  The  towing  steamer  makes  fast  by  three  haw- 
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sers  (in  the  case  of  large  tows),  six  and  one-hali  inches  in  circum- 
ference, attached  to  the  outside  and  middle  boats  respectively, 
and  run  out  to  a  length  of  600  to  720  feet.  The  extreme  length 
of  tows  will  thus  vary  between  1,300  and  3,500  feet, 
including  steamer.  In  this  manner  the  river  is  descended 
until  the  upper  part  of  New  York  is  reached.  Here 
the  boats  b^;in  to  drop  off,  without  stopping  the  tow, 
and  are  picked  up  by  tugs  which  hover  about,  and  towed  to 
their  respective  berths.  At  the  lower  end  of  the  city,  the  haw- 
sers are  shortened  up  and  the  tow  rounds  the  Battery.    The 

remaining  boats  are  landed  at  the  canal  basin  and  docked  by  the 
aid  of  tenders. 

In  making  up  tows  for  the  return  trip  this  process  is  reversed. 
The  towing  steamer  makes  fast  to  the  dock  and  the  tow  is  made 
*  up  by  tenders,  and  starts  up  the  river  slowly,  accumulating 
the  boats  along  the  city  front  They  next  proceed  up  the  river 
and  ai'e  met  below  Albany  by  tenders  and  various  tugs  which 
assist  in  breaking  up  the  tow  and  docking  the  various  boats  or 
which  take  them  in  small  numbers  to  Ti'oy  where  the  canal  is 
entered. 

This  description  applies  generally  to  deets  towed  by  cither 
screw  propellers  or  side-wheel  steamers.  The  propellers,  how- 
ever, possess  the  advantage  of  being  .ible  to  dock  their  tows  with- 
out the  assistance  of  tenders. 

Prior  to  the  fifth  of  July  last  there  were  three  regular  lines 
engaged  in  this  transportation.  One,  the  Schuyler  line,  j*mployed 
fifteen  tow-boats,  nine  of  which  were  side-wheelers,  and  six  pro- 
pellers. The  largest  of  the  side-wheelers  was  310  feet  long,  forty- 
two  feet  wide  and  drew  eight  feet  of  water,  costing  |75,0o0,  and 
the  capital  invested  amounted  to  about  |500,000.  Tows  by  this 
line  would  average  fifty  boats  and  an  ;iverage  time  of  eighty-two 
hours  was  required  for  the  round  trip.  The  coal  ccmsumption  is 
given  as  about  150  tons  (anthracite  poa  coal)  per  roimd  trip. 
This  company  suspended  business  on  above  date  .'ind  there  are 
now  but  two  companies  engaged  in  a  regular  towing  business 
between  the  two  cities.  The  Bonan  Towing  Company  employ 
thirteen  tow-boats,  all  of  which  are  screw  propellers.    The  larger 
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boats,  four  hi  number,  are  120  feet  long,  twenty  six  feet  wide  and 
draw  eleven  feet  of  water,  costing  rJbout  ?50,000.  The  engines 
are  compound,  with,  cylinders  twenty-four  and  forty-two  inclieB 
in  diameter  and  thirty-six  inch  stroke.  The  smallej*  boats  are 
about  ninety  feet  long,  twenty  feet  wide  and  draw  eight  and  a 
half  or  nine  feet  of  water,  and  cost  from  f  15,000  to  $25,000.  The 
greater  portion  of  these  boats  is  owned  by  tliis  line  and  the  capittil 
invested  including  the  value  of  the  chartered  t>oats,  is  about 
1500,000.  Tows  by  this  line  average  about  fifty  boats  and  the 
time  consumed  in  making  a  round  trip  is  about  ninety-six  hours. 
The  third  company  is  known  as  the  Comell  Towing  Company. 
(See  Rondout  Line,  below.) 

Tlie  charges  for  towing  a  canal  boat  b'jfcween  Alban}'^  and  !?^ew 
York  are  twenty-five  dollars  per  trip  loadeni,  and  fifteen  dollars 
I)er  trip  light. 

2.  "  Ti'amp "'  or  individual  towing. —  This  branch  is  engaged  in 
by  various  steamere  which,  as  their  name  indicates,  tow  from 
place  to  place,  as  best  they  may.  While  a  considerable  number 
of  steamers  are  thus  engaged,  along  the  river,  no  particular  inter- 
est attaches  to  their  performances. 

3.  Rondout  Line. —  The  Cornell  Towing  Company  own  or  charier 
a  large  number  of  boats,  the  greater- number  of  which  are  employed 
in  and  about  New  York  harbor  (q.  v.),  and  between  that  city  snd 
Rondout.  Two  of  1h(4r  steamers,  side  wheelers,  205  f(H>t  long, 
forty  f(M*t  wide,  drawing  seven  and  a  half  feet  of  water,  and  cost- 
ing about  150,000,  are  engagcMi  in  towing  between  Albany  and  New 
York.  (See  above.)  The  Rondout  tows  consist  of  between  twenty 
and  thirty  bi-ick  barges,  coal  boats  md  other  vessels,  pi(.'ked  up 
or  left  at  various  points  along  the  river  between  the  two  cities. 
Th(^e  are  generally  made  up  with  four  boats  abreast  and  towed 
with  two  hawsers  five  inches  in  circumference  and  about  500  feet 
long. 

4.  Steam  canal  flin^ts, —  The  method  of  making  up  these  fleets 
has  already  been  described.  They  move  at  a  somewhat 
greater  speed  than  the  large  tows  above  described.  As  stated, 
the  expenses  of  a  fleet  of  four  boats  chargable  to  motive  power 
are  about  ?2,000  per  season,  with  six  round  trips  or  eight  and  a 
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third  cents  per  boat  per  mile,  making  the  cost  for  a  round  trip 
between  West  Troy  and  New  York  twenty-five  dollars  per  boat 
as  against  forty  dollars  charged  by  the  towing  lines,  if  light  one 
way,  or  fifty  dollars  if  loaded  both  ways.  The  actual  expense  is 
even  less  than  twenty-five  dollars  as  this  is  derived  from  a  gen- 
eral average  for  whole  trip  between  Buffalo  and  New  York,  while 
the  coal  consumption  per  boat  per  mile  on  the  river,  is  much  less 
than  on  the  canal.  In  whatever  light  they  ar<^  considercMl  these 
steam  canal  fleets  make  an  excellent  showing. 

For  the  above  information  concerning  towiug  on  the  Hudson 
river,  acknowledgment  is  due  to  the  officers  of  the  lines  mentioned 
and  to  Hon.  John  H.  Starin,  of  New  Vork  city. 

Towing  in  and  about  New  York  Harbor  and  Long  Island  Sound. 

Ship  towing  to  sea. 

In  hauling  sailing  vessels  out  from  dock,  tugs  alone  are  used. 
These  vary  from  seventy  to  125  feet  in  length,  the  engines  having 
cylinders  from  twenty  to  thirty-six  inches  in  diameter  and  twenty 
to  thirty-six  inch  stroke. 

Sailing  vessels  usually  lie  in  sli])s,  "he«id  in,"  and  when  they 
are  ready  for  sea,  the  tug  com(^  to  the  end  of  the  dock  with  head 
to  the  tide.  A  hawsier  six  or  eight  inches  in  circumference  is  run 
through  the  hawser-pipe  at  the  bow  of  the  ship,  along  the  out- 
side of  the  ship  to  hea*  stem  quarter  and  thence  to  the  stc^n  bitts 
of  the  tug.  A  "  slip  line  "  is  run  through  tlie  qnai-ter  chock  of  the 
shii>  around  the  hawser  and  back  through  the  chock.  The  tug 
then  takes  a  strain  on  the  haws^^r;  all  the  ship^s  lines  are  let  go 
save  the  bow  line,  which  is  rendered  off  as  the  ship 
moves  out,  but  is  kept  in  hand  until  all  is  clear,  when 
it  is  cast  off.  When  the  slu])  i«  well  out  in  the  stivam,  (me  end  of 
the  slip-line  is  let  go  fn.m  tlie  quarteir  chock  an^d  the  sliip  swings 
aix)und  with  head  to  the  tug.  The  hawser  is  then  paid  out  to  a 
length  of  500  or  (iOO  Un^t  and  th(^  shix)  is  thus  towed  down  the  bay. 
Occajsionally,  wind  and  weathiT  being  favorable,  the  tug  leaves 
the  vessel  at  the  narrows,  nine  mih^  down,  but  frecpiently  the  tug 
remains  until  the  outer  bar  is  ])assed,  thirty  miles  fi*om  the  city. 
Tlie  sails  having  lK>en  set  on  the  way  down,  the  ship  now  la^'H 
her  course  alone. 
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A  pilot  always  accompanies  the«e  ships  and  i»  sonietipiee  taJ^en 
oflf  by  the  tug,  but  more  frequently  by  the  gftation  pilot  boat  outfiide 
the  bar.  ^ 

The  tug  may  either  refturn  to  the  city  alone  or  meet  a  ship 
desiring  to  be  towejd  to  the  city.  At  other  times  the  tug  will  leave 
New  York  at  night,  and  run  perhaps  fifty  miles  from  tihe  city, 
lying  to  in  wait  for  incoming  vassels.  If  none  are  spoken  during 
the  day,,  the  tug  will  return  as  far  as  Sandy  Hook,  and  lie  at  the 
dock,  inside,  over  night,  stai-ting  off  shore  again  in  the  morning. 

Mud-scow  Towing  to  Sea. 

This  towing  is  done  by  all  kinds  of  tugs,  the  mud-scows  averag- 
ing 125  feet  in  length  and  thirty  feet  in  width,  with  a  capacity  of 
about  400  cubic  yards  of  mud.  They  are  built  with  drop  bottoms. 
The  tows  usually  consist  of  four  of  these  scows,  securely  lashed, 
end  to  end,  with  lines  eight  inches  in  circumfei'ence.  The  hawser 
f'liiployed  is  fiv(-  nnd  one  half  or  six  inches  in  circumference,  and 
350  TO  500  feet  long,  fastened  by  bridles  to  each  comer  of  the 
head  scow. 

TcAving  is  only  done  with  favoring  tide.    A  permit  is  required 

for  each  scow  on  each  tiip.    When  th<-  tow  is  abreast  of  Fort 

Hamilton,   a  shore  inspector  boards  the  tug  and  indicates  the 

proper  dumping  ground,  about  thirty  miles  seaward  from  the  city. 

The  l)oats  are  dumped  without  f«topping  and  then  the  return  trip 

is  made;  the  inspector,  having  taken  up  the  permits^  is  put  ashore 

at  the  foii:  and  the  scows  are  brought  alongside  the  dredge,  for 

refilling. 

Schooner  Towing  through  Hell  Gate. 

Heavy  tows  are  never  taken  through  Hell  Grate,  except  w^ith 
favorable  tide.  The  towing  is  done  by  all  classes  of  tugs.  The 
usual  tow  consists  of  four  schooners,  securely  lashed  two  on  each 
side  of  the  tug,  the  schooners  usually  supplying  all  necessary  lines, 
which  are  about  five  inches  in  circumference.  Lines  are  made  fast 
from  the  stem  and  bow  of  each  of  the  adjacent  schooners  to  the 
stem  and  bow  of  the  tug,  and  from  bow  to  bow  of  the  schooners. 
The  fleet  ihen  proceeds  up  the  East  river  to  Riker's  island,  con- 
suming about  two  hours  with  flood  tide;  the  schooners  are  cast 
off,  one  at  a  time  and  proceed  under  sail.    If  then  there  are  ves- 
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sel»s  in  waiting,  the  tug  will  make  up  another  tow  and  return  with 
it  to  the  city  on  the  next  ebb  of  the  tide. 

Railroad-float  Towing  about  Harbor. 

The  largest  car  floats  of  the  different  companies  are  of  nearly 
the  same  size,  225  feet  long,  thirty-four  feet  wide,  drawing  five 
feet  of  water  when  loaded,  and  oanrying  twelve  care,  with  a  capar 
city  of  about  500  tons.  The  towing  is  done  by  tugs  of  the  larger 
classes,  many  of  which  have  compound  engines.  The  lines 
employed  are  usually  about  five  inches  in  circumference  and  are 
always  supplied  by  the  tug. 

A  line  is  passed  from  bow  of  tug  to  bow  of  float,  and  the  tug 

then  backs  away  until  the  slip  is  cleared.    The  line  is  then  shifted 

to  comer  of  float,  whose  headway  causes  the  tug  to  swing  around 

alongsidei,  where  she  is  made  fast  by  bow,  midship  and  stem  linos. 

Towing  is  always  done  in  this  manner  in  fair  weather.    In  rough 

weather,  with  a  heavy  sea  runing,  the  tug  will  run  her  bow 

under  the  stem  of  the  float  and  push  it  across  the  river  into 

smooth  water,  where  they  make  fast  alongside  and  land  in  the 

proX)er  slip. 

General  Towing  about  Harbor. 

This  consists  of  short  trips  with  Ci\nal  boats,  barges,  floats,  coal 
boats,  schooners,  etc.,  and  is  done  in  various  ways,  depending 
upon  the  number  of  vessels  and  the  places  to  or  from  whict  they 
are  towed.  The  lines  used  varv  from  three  and  a  half  to  flve 
and  a  half  inches  in  circumference. 

In  shifting  canal  boats  and  other  similar  veasels  the  number  of 
these  will  vary  from  one  to  a  dozen  or  even  more.  These  may  all 
be  taken  up  by  the  tug  without  letting  go  of  any  of  the  others, 
or  the  tug  may  pull  one  out,  taking  it  to  the  vicinity  where  the 
next  one  is  lying;  drop  the  first  one  in  midstream  and  run  in  for 
the  second,  and  so  on  for  succeeding  boats  until  the  fleet  is  made 
up.  This  is  either  towed  by  a  short  hawser  or  lashed  part  on  one 
side  of  the  tug  and  part  on  the  other.  This  process  is  reversed 
in  distributing  the  boats  of  a  tow. 

In  docking  sailing  vessels,  the  tug  will  make  fast  alongside 
with  five-inch  lines,  land  her  on  end  of  pier  and  work  her  around 
into  the  slip.    When  very  large  vessels  are  docked,  two  or  even 
1891.  60 
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three  tugs  may  be  required,  according  to  wind  and  tide.  A  tug 
will  make  fast  on  each  side  of  vessel,  landing  her  at  the  end  of 
the  pier  and  then  let  go  of  lines,  pushing  the  vessel  on  tlie  inside 
quarter  until  she  is  shoved  into  proper  position  in  the  slip. 

Coal  Towing  between  New  York  and  Providence  via  Long; 
Island  Sound  by  the  D.,  L.  &  W.  R.  R.  Co. 

The  barges  employed  in  this  businesss  are  200  feet  in  length, 
thirty-five  feet  wide,  fifteen  feet  deep,  and  carry  about  1,500  tons 
of  coal.  The  towing  is  done  by  tugs,  about  125  feet  long,  with 
engine  cylinder  about  thirty-two  inches  in  diameter  and  thirty- 
two-inch  stroke  of  piston. 

The  barges  are  taken  from  the  docks  at  Hoboken,  one  at  a  time, 
through  the  E^ast  river  and  Hell  Grate  to  Riker's  island,  where 
they  are  anchored,  the  tug  retumini^  for  others  until  the  fleet  is 
made  up.  This  consists  of  three  such  barges,  towed  singly  on 
eight-inch  hawsers,  1,050  feet  long  between  tug  and  first  barge, 
and  about  900  feet  betw^een  successive  barges,  making  the  total 
length  of  fleet  about  3,575  feet. 

These  barges  are  provided  with  three  masts,  on  which  are  bent 
a  fore  stay-sail,  fore  and  main  sails  and  spanker.  They  also  carry 
a  steam  windlass  for  hoisting  anchor  or  sails  and  a  steam  siphon 
for  pumping  the  hold.  The  sails  are  set  through  the  Sound  if 
the  wind  is  favorable,  and  also  supply  a  means  whereby  the 
barges  may  take  care  of  tliemselves  in  case  the  tug  is  disabled. 

Coal  Towing  on  Long  Island  Sound  by  the  Bee  Line,  Lehigh 

Valley  Railroad  Company. 

The  barges  employed  by  this  company  ai'e  175  feet  long;  draw 
ti\mi  twelve  to  fourtoi'n  Un^t  of  water  and  carry  about  1,200  Ion**  of 
(•o;iJ.  The  tnji^s  are  larpo,  Uu*  largest  being  supplied  with  com- 
I)ound  engines,  having  cylindera  of  twenty-four  and  forty-two 
inches  diameter  and  thirty-inch  stn)ke  of  jnston. 

Tln«;  tug  will  take  six  such  barg(»s  at  a  time,  tlie  tows  being 
made  u])  in  the  mannc^r  clt^scnbed  in  the  pi*cK»eding  aii:icle. 

The  barges  of  this  line  are  not  su])plied  wit,h  masts,  stiils  or 
sieani  ]k)>v(t,  but  de]iend  whollv  upon  the  tug. 

Acknowledgment  is  due  to  Hon.  John  H.  Starin,  by  whom  the 
very  full  information  in  regard  to  New  York  harboc  has  been 
furnished  to  this  department. 
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The  Illinois  and  Michig^an  Canal. 

General  description, 

Tliis  canal  connects  the  waters  of  Lake  Michigan,  at  CiiicaKo, 
Avlth  tJiose  of  the  Illinois  river,  at  Lasalle.  Its  length  i«  about 
102  miles,  and  its  dimensions  are  as  follows:  Water  surface,  sixty 
feet  wide;  depth,  six  feet;  bottom  width  in  earth  forty -eight  fe*»t, 
anjd  in  rock  sixty  feet.  There  are  fifteen  lift  and  two  guard-lot^lo* 
on  the  canal  proper.  With  tlie  exception  of  the  BrvdgejKn  t  lock, 
these  are  all  of  the  general  dimensions  and  character  shown  on 
accompanying  plan,  which  has  been  furnished  through  tihe  cour- 
tesy of  General  Superintendent  James  M.  Leighton.  These  fift(>en 
lift-locks  overcome  elevations  aggregating  141.3  feet. 

In  the  effort  to  dispose  of  the  sewage  of  the  city  of  Chicago,  the 
original  summit  level  of  the  canal  was  lowered,  the  work  being 
completed  in  July,  1871,  and  from  thait  time  to  tlie  present  tlie 
waters  of  the  canal  have  been  made  more  or  less  foul  by  the  sew- 
age thus  carried.  The  flow  of  water  necessary  to  maintain  navi- 
gation was,  however,  not  sufliciently  large  eitlier  to  accommodate 
the  sewage  or  to  dilute  it  by  draught  upon  Lake  Micliigau.  The 
nuisance  finally  became  intolerable  and  the  city  of  Cliicago  con- 
structed a  new  guai-d-lock  at  Bridgeport^  of  timber,  220  feet  long 
and  twenty  feet  wide  in  diamber,  and  erected  a  pumping  station 
supplied  with  eight  centrifugal  pumps  of  a  combined  capacity  of 
60,000  cubic  feet  per  minute.  With  these  pumps  running  at  their 
full  capacity,  tlie  water  in  the  canal  is  raised  to  a  height  of  five 
feet  above  the  elevation,  of  mean  lake.  It  is  estimated  that  some 
200  tons  of  solids  are  passed  into  the  canal  every  twenty-four 
hours  and  in  si>ite  of  the  cuirent  induced  (1.25  to  1.5  miles  per 
h<)ur,  as  the  pumps  are  run),  the  canal  commissionei^s  are  com- 
pelled to  keep  one  jdredgo  consjtantly  at  work  uix)n  the  summit 
level,  between  Chicago  and  Loclq)ort. 

In  addition  to  the  canal  proper,  there  are  two  dams  and  locks 
in  the  Illinois  river.  The  first  dam  is  located  at  Henrv,  thirtv- 
eight  miles  below  La  Salle,  the  lock  chamber  being  350  feet  long 
and  seventy-five  feet  wide.  The  second, "at  Copperas  creek,  sixty 
miles  below  Henry,  with  lock  of  same  size.  The  improved  river 
is  under  tbe  control  of  the  canal  commissioners.  In  addition  to 
these,  there  have  been  surveys  made  for  locks  and  dams  at 
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Beardstown,  forty-seven  miles  below  Copperas  creek;  at  Bedford, 
forty-two  miles  further  and  at  Six-mile  islands,  forty  miles  fur- 
ther, thus  affording  a  six-foot  channel  from  Chicago  330  miles,  to 
Grafton,  at  the  mouth  of  the  river. 

The  structures  along  the  canal  bear  a  great  resemblance  to 
those  of  the  Erie  canal,  and  were  in  fact  designed  in  many  cases 
by  the  same  engineers.  Plate  11  shows  a  typical  lock  on  this 
canal,  traced  from  the  original  plan  on  file  in  the  office  of  the 
canal  commissioners,  Lockport,  HI. 

In  the  matter  of  maintenance  similar  methods  are  also  pursued. 

A  steam  dredge  ajid  a  sand  pump  are  kept  constantly  employed, 
during  the  season  of  navigation,  in  maintaining  the  proper  depth 
of  water  at  a  combined  expense  of  about  f  11,200  (cost  of  running 
and  repairs).  These  machines  afford  great  satisfaction  and  do 
their  work  with  great  economy. 

Tolls^  trade  and  tonnage. 

The  great  bulk  of  the  canal  traffic  now  consists  of  stone  quar- 
ried between  Chicago  and  Joliet  During  the  season  of  1890 
out  of  a  total  of  742,000  tons  transported,  over  600,000  were  of 
stone. 

On  this  article,  the  tolls  charged  are  as  follows: 

Per  cubic  yard. 
CLASS.  Tolls  In  mills   Lockage 

per  mile.      in  cents. 

Dressed  or  sawed   stone    10  15 

Rubble  stone   5  10 

Dimension   stone    8  15 

McAdam   stone    2  9 

with  the  proviso:  "That  on  stone  transported  over  twenty-five 
miles,  the  tolls  shall  not  exceed  12.5  cents  per  cubic  yard  on 
McAdam  and  rubble,  and  twenty  cents  per  cubic  yard  on  dimen- 
sion and  dressed  or  sawed  stone." 

The  following  table  shows  the  time  of  official  opening  and  clos- 
ing of  navigation  from  1S48  to  1890;  the  number  of  clearances 
issued,  of  boats  running,  of  miles  run  and  of  tons  transported, 
from  1860  to  1800  inclusive:  and  the  number  of  steam  canal  boats 
running,  for  the  years  1875  to  1890  inclusive,  this  distinction  not 
having  been  made  in  the  reports  prior  to  1875,  although  as  will 
be  seen  later,  steam  canalers  have  been  running  since  1865. 
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Transportation. 

Steam  has  entirely  supplanted  animal  power  on  this  canaL 
In  1885,  there  remained  only  four  horse-boats  and  although  there 
is  one  in  nominal  use  at  present,  it  is  engaged  in  local  trade  only 
and  is  barely  tolerated. 

In  August,  1865,  three  steam  canal  boats  were  brou£»:lit  from 
Ohio  and  introduced  on  the  canal.  They  were  the  Atlantic,  the 
Whale  and  the  King  Bros.  They  were  of  comparatively  small 
size,  carrying  probably  about  100  tons  of  cargo.  Of  the  fate  of 
the  Atlantic,  I  have  been  able,  to  learn  nothing.  The  Whale  ran 
continuously  up  to  a  j^ear  ago,  when  she  was  cauglit  betwc»en  a 
heavier  vessel  and  a  dock  at  Chicago,  and  collapsed.  The  King 
Bros,  ran  for  many  years  as  a  freighter;  she  was  finally  allered 
into  an  excursion  boat  under  the  name  **  Frolic,"  and  after  some 
further  use,  sank  about  two  years  ago.  Although  she  has  been 
raised,  her  days  of  usefulness  are  probably  over.  Others  foil  )W€d 
these  boats,  but  the  next  great  improvement  in  method  was  intro- 
duced by  Dr.  Hanley,  of  Lockport,  HI.  In  the  summer  of  1868, 
this  gentleman  built  two  boats;  the  one  a  steamer  of  usual  model, 
the  other  a  consort,  with  concave  stern,  called  a  "boot- jack," 
made  to  fit  the  bow  of  the  steamer.  ^Fhis  pair  securely  fastened 
together,  was  called  the  "Novelty,"  and  nicknamed  "Hanley's 
Folly."  The  credit  of  the  invention  belongs  to  John  Raymond,  a 
resident  of  Lockport,  with  whom  also  r-riginated  the  method  now 
empilioyed  for  coupling  steamers  and  consorts,  and  described 
further  on.  This  boat  may  fairly  be  termed  the  first  attempted 
"  double-header,"  and  the  forerunner  of  the  *'  steamer  and  consort," 
as  employed  to-day.  She  made  three  trips  to  St.  Louis  during  the 
season  of  1868  and  was  then  laid  up  and  Ihe  engines  changed. 
The  new  engines  afforded  sufficient  power  to  enable  her  to  tow 
two  additional  boats  and  in  addition  to  trips  through  the  rtanal 
and  down  the  river,  she  towed  two  boats  to  St.  Louis,  ;^70  miles, 
and  return,  at  f250  each.  She  was  then  sold  and  was  employed 
in  the  lumber  trade  in  Georgian  bay;  returning  after  three  or 
four  years,  she  was  burned  to  the  water's  edge,  but  was  raised 
and  rebuilt  and  is  running  on  the  canal  to-day  with  the  original 
consort.    The  "boot-jack"  stem  however  was  found  to  be  an 
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element  of  weakness  and  a  source  of  leakay^e  and  has  since  been 
remodeled.  For  this  account  I  am  indebted  to  Captain  Uem'y  G. 
Eddy,  of  Lockport,  who  ran  her  during  the  seasons  of  1868  and 
1869. 

Afi  8ta4}ed,  the  ^' boot- jack"  stem  was  not  a  sncoess^  and  tiie 
inventor  subetituted  the  ordinary  stem.  To  obtain  that  rigidity 
of  coupling  which  is  the  characteristic  feature  of  the  "  Illinois  sys- 
tem," as  distinguished. from  that  of  Mr.  William  Frick,  Mr.  Ray- 
mond made  a  recess  in  the  stern  wale  of  the  consort  to  receive 
the  stem  of  the  steamer,  aiid  fastened  the  boats  together  by  two 
iron  bars  (one  on  each  side),  bent  at  the  ends  to  fit  into  eves  fas- 
tened to  the  hulls  and  furnished  with  tumbucklee  in  the  middle 
to  adjust  the  length  and  draw  the  boats  tightly  together.  This 
method  is  the  one  altogether  employed  on  this  canal  to-day  and 
although  not  admitting  of  such  ready  adjustment  as  the  modifica- 
tion employed  on  the  Erie  canal,  serves  the  purpose  very  well. 

The  boats  of  to-day  are  built  of  oak,  in  a  most  substantial  man- 
ner, 104  feet  long  over  all;  seventeen  feet  nine  inches  wide  at 
deck  and  five  foot  water  line  and  fourteen  feet  ten  inches  wide  at 
bottom,  to  ccirespond  with  the  shape  of  lock  chambers.  This 
cross-section  is  uniform  in  the  case  of  a  steamer  for  seventy-two 
feet  of  the  length,  the  molded  portion  comprising  twelye  feet  at 
bow  and  twenty  feet  at  stem.  In  an  unrigged  barge  the  bow  is 
the  same  as  a  steamer's,  but  the  stem  is  more  blunt,  the  molded 
portion  occupying  but  eight  feet  of  the  length.  The  steamers 
carry  cargoes  of  about  130-140  tons  and  the  other  boats  about 
156  tons,  or  a  draught  of  four  feet  eight  inches. 

Of  engines,  there  are  nearly  as  many  varieties  as  of  steamers^ 
but  the  practice  with  reference  to  screws  is  remarkably  uniform. 
All  but  two  of  the  steam  canal  boats  are  propelled  by  twin  screws, 
usually  a  trifle  over  four  feet  in  diameter.  The  screw  shafts  are 
connected  to  the  crank  shafts  by  beveled  gear-wheels,  one  of  each 
pair  being  furnished  with  wooden  teeth.  Contrary  to  my  expecr 
tations,  I  found  that  these  engines  and  wheels  ran  with  no  more 
perceptible  noise  than  those  of  single-screw  boats  without  gear- 
ing.   The  engines  vary  in  every  conceivable  way.    Single  high- 
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preasnre,  doable  high-prefiBnire^  single  oompound,  with  cylindero 
rdde  by  side,  axjjd  doable  steeple  compoond  engines  were  all  repire- 
sented.  Some  boaite  hare  looomotive  boilero  with  fire  door  oa  the 
fiide^  the  engine  being  located  on  the  opposite  side  of  the  boiler. 
Ab  far  as  eoald  be  ascertained,  the  OOToipoand  engines  are  all  sap- 
plied  with  independent  feed,  air  and  ciroalating  pampa 

All  boats  ase  the  Illinois  soft  coal,  bat  the  reported  rates  of  can- 
samption  are  so  varioas  as  to  rei^r  an  average  of  no  yaloe.  It 
woold  appear  that  the  steam  fleets  ran  at  a  rate  of  between  tiiree 
and  foar  nodles  x>^  hoar,  throagh  the  water,  when  loaded,  and 
between  foor  and  fiye  miles  an  hoar  when  light;  consanung 
between  thirty-flye  and  sixty-flye'  poonds  of  coal  per  loaded  boat 
per  mile. 

The  steamena  carry  a  captaini,  two  enginieerB,  one  steersmany 
one  cooik  and  one  man  on  each  boait  in  tow.  The  wages  paid 
at  present  are  for  eaptadns  and  engineers,  between  sixty-flye  dollars 
and  seyeofty-flye  dollars  jfer  month;  for  steenamen,  between  one 
dollar  and  fifty  cents  and  one  dollar  and  seventy-flye  cents  per  day; 
and  for  cooks^  between  twenty  dollars  and  twenty-flye  dollars  per 
month  end  board. 

The  carrent  in  the  canal  will  probably  ayemge  less  than  0.3 

miles  per  hoar  from  JoMet  to  La  Salle.    Between  Chicago  and  the 

Desplaines  riyer,  the  yelodty  yeries  with  the  rate  of  pamping; 

the  present  average  being  between  1J25  and  1.50  miles  per  hoar. 

Fleets  in  the  stone  trade  vary  in  siz^  aicoording  to  the  pressure 

of  business.    Bubble  stone  is  loaded  and  unloaded  by  derricks  on 

^ boats"  about  three  feet  wide  and  five  feet  long,  thus  saying 

much  time  which  woald  otherwise  be  loBt  in  handling,  the  ''boats" 

being  btv>aght  back  by  the  fleet  and  refilled  at  the  quarry. 

'  All  flrets  in  the  throagh  trade  consist  of  four  boets^  viz.:  Steamer 

I  pushing  one  consort  and  towing  two,  the  boats  In  tow  being 

I  strung  out  singly  on  hawsers  one  and  one-half  to  two  inches  in 

diameter,  and  between  200  and  300  feet  long.    Such  a  fieet  will 

run  from  La  Salle  to  CMoa^,  about  100  miles,  in  forty-eight  hours^ 

running  only  in  dayli^t    Of  this  time^  about  thirty  minutes  is 

1891.  61 
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oonsnmetl  in  dele^  alt  each  lock,  maJdng  the  ranning  time  aboat 
forty  hours^  or  at  the  rate  of  2.6  miles  i>er  hour  over  the  gioaiid, 
against  a  cairent  of  fitmi  OS  to  1.6  miles  per  boar. 

There  are  no  provisions  at  locks  for  manipulating  gates  by 
machinery,  save  capstans  on  tiie  river  locks. 

The  sucoessfol  use  of  twin  screws  is  a  notable  feature  of  this 
oanal.  Stringent  regulatioDs  are  enforced  to  prevent  the  deposi- 
tion of  rubbish  in  the  oanal  and  very  few  screfws  axe  broken.  The 
steamer  Advance  is  still  carrying  one  of  the  original  screws  applied 
when  she  was  built,  in  1875,  and  in  continuous  service  since. 

As  shown  by  table  on  a  preceding  page,  the  average  length  of 
the  season  of  navigation  on  this  canal,  since  1348,  has  been  239 
days,  and  in  this  connection  it  is  worthy  of  mention  that  although  , 
a  date  is  set  for  officially  closing,  the  levels  are  not  emptied  and 
navigation  is  permitted  until  prevented  by  ice,  with  obvious 
benefit  to  boatmen. 

For  the  greater  part  of  the  information  above  summarized,  I 
have  to  acknowledge  my  indebtedness  to  Mr.  James  M.  Leighton^ 
general  superintendent,  as  well  as  for  unbounded  courtesy  during 
the  brief  period  which  I  was  able  to  devote  to  the  study  of  the 
waterway  he  is  so  effloiently  and  economically  maintaining. 

Coal  Transportation  on  the  Ohio  River. 

Although  this  traffic  is  not  strictly  comparable  with  tliat  of 
our  New  York  canals  and  connecting  waterways,  being  unique  In 
itself^  it  is  nevertheless  of  great  interest,  and  the  mode  of  trans- 
portation highly  economical,  as  will  be  seen  later  on. 

General  description. 

The  coal  which  plays  so  large  a  part  in  the  traffic  of  the  Ohio 
river,  is  derived  from  collieries  on  the  Alleghany,  Monongahela 
and  Youghiogheny  rivers.  It  is  brought  from  the  mines  along 
these  streams  in  comparatively  small  lots,  in  the  coal  boats,  barges 
and  flats  which  at  Pittsburg  are  made  up  into  tows  as  described 
later  on. 


State  Engineer  and  Sxtbveyok. 


483 


Tbe  navigation  of  the  Monongakela  river  is  accomplished  by 
means  of  locks  and  dams,  at  present  nine  in  number,  located  as 
shown  in  following  table: 

MONONGAHELA   SlACKWATER   NAVIGATION. 


NUMBER  OF 
LOCK  AND 
DAM. 


1. 
S. 
8. 
4. 
6. 
0. 
7. 
8. 
9. 


DiSTAKCB  IN 
MiLBS. 


«0 

M 

a 


9 

n 


IS 

10 

13 

♦18 

♦10 

♦18 

♦4 

♦5 


i 


0 
12 
SS 
84 

52 
62 
74 
78 
88 


Dimensions  of  Cham- 
bers. 


SOI  TH  LOOK. 


i 

s 


160 
160 
160 
160 
160 
160 
160 
160 
160 


60 
60 
50 
60 
50 
50 
50 
50 
50 


NORTH  LOCK. 


t 

a 

2 


sir 

« 

817 
260 
286 

None. 

None 

None. 

None. 

None. 


Power 
for  gates 


56 
66 
66 
56 

None. 

None. 

None. 

None. 

None. 


Steam . . 
Steam.. 
Steam . . 
Sleam .. 
Hand . . . 
Hand... 
Hand... 
Water . . 
Hand . . . 


Owned  by 


Monongabela  Nav.  Co. 
Monongahela  Nav.  Co. 
Monongahela  Nav.  Co. 
Monongahela  Nav.  Co. 
Monongahela  Nav.  Co. 
Monongahela  Nav.  Oo. 
Monongahela  Nav.  Co. 

U.  S.  government 

U.  S.  government 


III 

li| 


SO  00 
1  80 
846 
866 
285 
805 
806 

t 

t 


The  development  and  present  magnitude  of  this  branch  of  the 
coal  trade  is  shown  by  the  amounts  passing  through  these  locks^ 
as  follows: 

1845,  4,605,000  .bushels,§  m  184,000  tona 

1855,  22,234,000  bushels,  or  889,000  tons. 

1865,  39,582,000  bushels,  or  1,583,000  tons. 

1875,  62,000,000  bushels,  or  2,480,000  tona 

1885,  105,000,000  bushels,  or  4,200,000  tons. 

1890,  116,303,000  bushels,  or  4,652,000  tons. 

1891,  90,000,000  bushels,  between  March  ninth  and  December 
twenty-sixth. 

Of  the  coal  brought  to  Pittsburg,  some  is  there  consumed,  but 
the  greater  i)ortion  is  taken  down  the  river  to  supply  the  markets 
of  Cincinnati,  LouisviQe,  St.  Louis  and  New  Orleans,  an/d  interme- 
diate points. 

♦  Estimated.       t  No  tolls  along  government  Improvement.       §  The  ooal  bushel  contains 
2,688  cubic  inches  and  weighs  76  pounds. 
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Below  Pittsburg  tibere  are  two  interraptions  to  contmuow  navlr 
gatioB,  Yiz.,  tbe  dam  at  Davifi  ifiland  and  the  faJla  at  Louisyille. 
Fleets  pass  oyer  the  dam  during  the  higix  stages  of  ihe  riv^,  tbe 
lock  being  used  only  occasionally.  At  Louisrille  the  boats  run 
over  the  falls  wben  the  depth  of  water  over  the  natural  rock  dam 
is  not  less  than  nine  and  one-half  feet  At  lower  stages,  tile 
descent  or  ascent  is  accomplished  by  the  canal  around  the  f  aUs. 

With  the  exceptions  of  bri|iges  crossing  the  Ohio  and  MiflsoiB- 
sippi  liver^y  there  are  no  other  obstades  to  navigaition.  Bteamem 
and  fleets  will  often  tie  up  in  preference  to  atteimpting  the  pas- 
sage between  the  piers  of  some  of  these  bridges  during  the  niglvt 

• 

Coal  Boats,  Barges,  etc. 

The  nature  of  this  waterway,  navigable  in  the  upper  portion 
during  high  stages  of  the  river  only,  and  swift  in  cuarent  through- 
out, has  brought  about  the  development  of  a  peculiar  method  of 
transportation.    Four  kinds  of  carrying  vessels  are  employed. 

1.  Coal  boats. —  These  are  merely  large  boxes,  built  of  hemlock, 
one  and  one-half  inches  thick,  and  are  made  170  to  175  feet  long, 
twenty-six  feet  wide  and  nine  or  ten  feet  fieep.  They  aire  loaded 
to  draw  about  seven  and  one-half  feet  of  water  and  will  hold 
about  25,000  bu^ds,  or  1,000  tons,  of  coal,  and  cost  about  |650. 
They  aire  employed  between  Pittsburg  and  i)oinits  below  Louis- 
ville. They  are  sold  with  the  coal,  a  certain  price  per  barrel  (2.6 
bushels)  for  the  coal,  including  the  vesBel.  Plantensi  along  the 
Mifisissippi  break  them  up  and  employ  the  timber  for  various  pur- 
poses. When  sold  to  the  trade  in  New  Orleans,  they  are  some- 
times bought  back  at  a  nominal  price  (about  seventy-five  jdoUaro), 
returned  to  Pittsburg  and  used  for  another  trip  or  two,  but  never 
for  more  than  three  trips.  Of  about  1,500  sent  down  the  river 
annually,  not  more  than  250  are  so  returned,  and  these  must,  of 
course,  be  in  the  best  condition. 

2.  Goal  barges. —  These  are  substantial  craft,  built  of  six-inch 
pine  hi  the  most  durable  manner,  of  model  sunilar  to  canal  boats, 
130  to  135  feet  long,  twenty-six  feet  wide  and  loaded  to  (draw  7.5 
to  eight  feet  de^p.  They  will  hold  from  13,000  to  15,000  bushels 
of  coal,  and  cost  between  f  1,200  and  $1,400.    They  are  used  for 
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the  tipper  markete,  Ginciimati,  Louisville  and,  sometimefi^  St 
Louis,  and  last  about  twelve  yeare  in  service.  ^ 

3.'  Fuel '  boartB. —  These  are  similar  to  barges;  are  built  about 
ninety-five  feet  long  and  twenty  feet  wide  and  are  loaded  to  draw 
about  four  feet  of  water,  holding  about  7,000  bushels.  They  cost 
between  f 600  and  f 700,  and  last  about  ten  y^are.  They  are 
employed  in  carrying  the  fuel  for  the  steamer  managing  a  tow. 

4.  Flats  are  somewhat  smaller,  about  ninety  feet  long  and  six- 
teen feet  wide,  and  hold  about  4,000  busheis. 

Towing  Steamers. 

In  accompanying  table  of  "  Data  jonceming  towing  steamers '' 
Kos.  20  to  38  will  show  the  various  dimensions  of  steamers  engaged 
in  this  trade.  The  smaller  ones  bring  the  coal  from  the  mines 
to  Pittsburg;  those  of  medium  size  are  used  between  Pittsburg 
and  Louisville  and  the  larger  ones  between  Louisville  and  New 
Orleans. 

These  steamers  are  fitted  up  in  the  test  manner;  their  large 
size  affording  room  for  commodious  quarters  for  the  ollieers  and 
crew.  The  largest  of  them  are  manned  as  follows:  Captain,  mate, 
two  engineers,  eight  firemen,  two  pilots,  two  assistant  pilots,  or 
"strikers)"  sixteen  deckhands,  watchman,  steward,  cook,  heJprr 
and  chambermaid;  thirty-seven  in  all;  the  large  force  of  deck- 
hands being  needed  to  manage  the  boats  in  *'  tow."  Their  costs 
vary  with  prices  of  material,  some  of  the  largc^st  having  cost  as 
much  as  f  85,000. 

Engines. —  The  boats  being  all  "  rtern-w^heelers,"  the  engines 
are  double.  Fuel  being  cheap,  only  liijTjh-pi-essnre  engines  are 
employed  in  order  that  the  machinery  laay  be  made  as  light  as 
possible,  every  saving  in  draught  effecting  proportional  increase 
in  the  length  of  periods  during  which  the  steamcir  niay  navigate. 
A  peculiarity  deserving  description  is  the  placing  of  a  duplicate 
pair  of  exhaust  pipes  from  the  engine  to  the  paddle  wheel  at  the 
stem,  the  hot  steam  thus  serving  to  prevent  the  formatiun  of 
ice  on  the  wheel  while  running. 

In  addition  to  the  main  engines,  t.hes^  steamers  have  what  is 
termed  a  "  doctor,"  i  .e.,  an  auxiliary  f ee^i  pump  by  which  water 
is  pumped  through  the  heaters  into  tJie  boilers;  and  one  or  more 
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auxiliary  engines  to  work  capstans,  etc.  'Jlie  larger  boats  are 
supplied  with,  auxiliary  engines  to  run  djTiamos,  maintaining  the 
powerful  search  lights  with  which  they  are  supplied. 

Steam  follows  nearly  full  stroke  in  the  main  i  engines,  whi^h 
make  about  twelve  or  fifteen  revolutions  p<ir  minute  going  down 
the  river  and  about  fifteen  or  twenty  coming  up.  The  "  doctor '' 
making  between  five  and  seven  and  between  eight  and  l^n 
correspondingly. 

Boilers. —  The  most  striking  features  of  these  boats,  however, 
are  the  boilers.  The  dimensions  of  these  are  very  uniform, 
ranging  from  twenty-six  to  thirty  feet  in  length  and  from  thirty- 
eight  to  forty  inches  in  diameter,  with  two  large  flues  running  the 
full  length. 

This  type  has  been  evolved  to  meet  the  requirements  of  a  ser- 
vice on  streams  carrying  so  large  a  percentage  of  silt>  etc,  and 
tubular  boilers  can  not  be  used.  To  a  i)erson  accustomed  to  a 
tabular  boiler  using  tolerably  clear  water  and  lasting  for  some 
years  without  any  considerable  repairs,  the  equanimity  with  which 
an  Ohio  or  JVlississippi  river  boatman  vnll  learn  that  one  of  his 
boilers  has  burned  out,  is  very  striking.  But  with  the  boa/tmen, 
this  is  an  old  story  for  a  boiler  bums  out  every  few  trips,  some- 
times on  the  first  one,  and  sheets  are  kept  in  0tx)ck,  cut  and 
drilled,  ready  to  be  applied  at  any  time. 

These  boilers  usually  work  under  a  pressure  of  165  to  175 
pounds  per  square  inch. 

Fuel  consumption. —  The  coal  burned  is  "slack"  and  with,  fuel 
BO  plenty,  and  costing  only  the  exi)ense  attached  to  mining  it 
(the  large  producers  being  also  the  large  shippers  and  transpopters), 
little  attention  is  paid  either  to  the  actual  consumption  or  to 
means  for  its  reduction.  The  only  data  I  have  been  able  to 
obtain,  are,  that  one  of  the  largest  steamers,  coming  up  with. 
a  tow  of  empty  barges  and  boats^  wiU  burn  from  1,000  <»  1,500 
bushels  (thirty-eight  to  fifty-seven  tons),  every  twenty-four  hours^ 
running  against  the  current  at  a  speed  of  four  or  five  miles  i)er 
hour  over  the  ground.  Descending  with  a  "  tow,"  (tMs  consump- 
tion is  reduced  to  700  or  800  bushels  (twenty^ix  or  thirty  tons) 
every  twenty-four  houiB. 
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Management  of  Fleet. 

The  boats  destLned  to  oompoee  a  fleet,  are  broaght  down  the 
Monongahelai  to  Pittsburg,  tbree  at  a  time,  by  tlie  amaJler  steamecB 
with  say,  sixteen-inoh  by  six-foot  cylinders.  Here  tiiey  wait  nntil 
ttie  river  has  reached  a  '^ boating  stage"  (occnsring  flxxm  ten  to 
fifteen  times  in  a  year),  safQcient  for  the  shipment  of  coal  boats 
and  barges  drawing  from  six  to  seven  and  one-half  feet  of  water. 
When  this  oocnrs,  the  larger  steamer  will  take  six  coal  boats  or 
twelve  barges  as  far  as  Bafe  Harbor,  whither  she  is  followed  by 
a  smaller  steamer  with  the  other  four  boats  or  Ave  barges  which 
go  to  make  up  the  usual  fleet  between  Pittsburg  and  Louisville. 
This  division  of  fleet  is  made  on  axxx>unt  of  difficulties  of  naviga- 
tion between  Pittsburg  and  Bafe  Harbor.  The  fleet  is  then  made 
np  in  a  manner  similar  to  that  shown  on  accompanying  sketch. 
CFhe  boajts  are  clustered  about  three  abreasft^  with  two  astern; 
the  steamer's  bow  projects  between  the  two  Btem  boats  only 
about  twenty  feet;  the  smaller  boats  containing  fuel  are  lashed 
to  the  sides  of  t&e  two  stem  boats  as  in  sketdL  By  powerful 
cables,  the  w!hole  fleet  is  lashed  together  with  the  assastance  of 
the  capstans  and  auxiliary  engines  and  floats  down  the  river,  with 
the  steamer  astern,  not  unlike  the  fleets  formed  by  S'team  canalere 
on  the  Hudson  river,  only  on  a  very  much  larger  scale.  Ab  stated, 
the  engines  make  x>^haps  twelve  revolutions  i)CT  minute  going 
down  the  river.  With  a  wheel  twenty-one  feet  in  diameter,  and 
allowing  sixty  per  cent  slip,  this  is  equivalent  to  a  little  over 
three  miles  x>er  hour,  speed  through  the  water,  which,  added  to 
velocity  of  cuirent  of  three^  four  or  five  miles  -per  hour,  makes 
a  very  respectable  rate  of  travel  for  so  unwieldy  a  mass. 

The  fleet  thus  travels  down  the  river,  the  steamer  not  only  pro- 
I>elling  and  steering  with  her  large  triple  rudders,  with  resisting 
surfaces  of  150  to  175  feet,  but  also  backing  at  times  when 
**  flanking  "  a  dangerous  bend.  In  tlus  manner  the  trip  to  Cincin- 
nati, or  Louisville,  is  accomplished. 

At  Louisville,  as  previously  stated,  the  falls  are  ran  when  there 
is  an  available  depth  of  nine  feet  of  water;  the  steamer  taking 
one-half  the  fleet  down  first  and  returning  from  the  foot  of  the 
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rapids  for  the  lemaiiideir.  When  it  is  neceBeairy  to  go  tliixmgli  the 
canal,  the  fleet  is  broken  up.  ^'^  ^  steamer  backs,  wheel  fofremost, 
through  the  canal,  towing  the  boats,  two  abreast,  to  the  locks. 
The  steamer  locks  down*  and  the  boats  follow,  three  at  a  time, 
three  abreast  in  the  locks.  This  operation  usually  involves 
twenty-four  hours'  delay  to  fleet,  while  there  is  sometimes  a  delay 
of  a  week  spent  in  waiting  to  get  through  the  canal 

Between  Louisville  and  New  Orleans  the  towing  season  is  from 
December  to  July. 

At  LoutaviUe,  the  fleets  are  made  up  of  from  twenty  to  thirty 
coal  boats,  as  shown  in  following  sketch,  and  described  in  poreced- 
ing  paragraph: 


II 

• 

• 

The  largest  steamers  are  employed  in  this  last  section,  between 
Louisville  and  New  Orleans,  but,  except  the  difference  in  size  of 
fleets,  the  method  is  the  same. 

Speed  of  traveL —  Between  Pittsburg  and  Louisville,  tows  run  at 
a  rate  of  six  or  seven  miles  per  hour  down,  and  four  or  five  miles  per 
hour  up  stream.  The  running  time  to  Louisville  600  miles,  is  about 
four  days;  from  Louisville  to  Cairo,  400  miles,  three  days;  from 
Cairo  to  New  Orleans,  970  miles,  sixteen  days  may  be  consumed, 
including,  delays  and  stoppages.  Eetuming,  with  towsi,  the  steam- 
era  make  about  four  miles  per  hour  over  the  ground;  without  tows, 
nine  or  ten  miles  per  hour.  A  fair  average  period  for  a  round  trip 
between  Louisville  and  New  Orleans  is  thirty  days. 

General. 

An  acre  of  coal  land  will  yield  about  J.00,000  bushels.  The 
coal  sells  in  New  Orleans  for  twenty-five  to  thirty-five  cents  per 
barrel  (of  2.6  budiels  of  2,688  cubic  inches  each),  coal  boats 
included. 
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The  cost  of  transportation  of  coal  from  Pittsburg  to  New 
Orleans  is  estimated  by  a  prominent  shipper  at  about  one  dollar 
per  ton,  or  0.51  mills  per  ton,  mile. 

• 

Historical. 

We  have  now  discussed  the  methods  in  vogue  along  this  water- 
way to-day,  and  the  following  abstract  from  *•  Pittsburg's  progress, 
industries  and  resources,*'  by  George  H.  Thurston,  1886,  furnishes 
a  valuable  record  of  the  various  stages  of  their  development. 

The  ship  Louisiana,  of  350  tons  burden,  was  built  in  Pittsburg, 
in  1803,  and  ballasted  with  coal  which  was  sold  in  Philadelphia 
for  thirty-seven  and  a  half  cents  per  bushel.  "  This  was  no  doubt 
the  first  transportation  of  Pittsburg  coal  by  way  of  the  river  to 
a  market,  although  the  first  floating  of  coal  in  tiat  boats  from 
Pittsburg  down  the  river  to  points  on  the  Ohio,  Avas  by  Thomas 
Jones  in  1817.  Gteorge  Shiras,  Sr.,  in  a  letter  to  William  M. 
Lyon,  darted  June  8,  1884,  says :  "  The  first  person  that  I  knew  to 
take  coal  down  the  Ohio  river  was  *  Pilot  Tom'  Jones,  son  of 
Thomas  Jones,  who  ran  and  owned  the  ferry  from  the  foot  of 
Liberty  street  to  his  landing  on  the  opposite  side  of  the  Moncm- 
gahela  river.  Their  pit  was  not  far  «ip  the  river  from  O'Hara's 
burning  pit.  The  coal  was  brought  down  the  hili  on  a  '  sled  car  * 
driven  by  Pilot  Tom,  and  placed  in  piles  on  the  bank  of  the  river 
during  the  winter,  and  in  the  spring  when  the  *  fiat  boats '  arrived 
from  'French  creek,'  Jones  would  purchase  a  pair,  hire  four  or 
five  stout,  young  Irishmen,  and  have  his  coal  wheeled  into  the 
boats,  lay  in  a  stock  of  provisions,  jump  .iboard  the  boats  with 
only  the  stearing  oars  at  bow  and  stem,  cut  loose,  and  not  attemjit 
to  land  until  he  reached  MaysviUe,  Kenta«;kv,  where  he  first  com- 
menced to  make  sales;  and  from  this  place  he  would  take  a  fresh 
start  for  Cincinnati."  .  One,  Louis  Sweeny,  was,  according  to 
Daniel  Bushnell,  also  engaged  in  floating  coal  from  Pittsburg  at 
an  early  day,  and  he  thinks  at  the  same  time  with  Thomas  Jones, 
"The  first  coal  transported  from  the  AJCinitv  of  Monongahtla 
City  was  in  1819.  The  coal  was  mined  from  a  pit  under  the 
present  cemetery,  hauled  by  road  wagons  to  a  point  at  the  mouth 
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of  Pigeon  creek,  and  loaded  into  a  boat  owned  by  Edward  Keamej, 
after  wUch.  it  was  floated  to  Pittsburg.  'Die  boat  was  bnilt  hj 
Isaac  and  Abraham  Vanvoorhis,  and  measured  forty  feet  In 
length  by  twelve  feet  in  width,  holding  about  700  bushda"  • 

This  method  of  taking  coal  to  the  marlcets  at  points  on  the 
Ohio  below  Pittsburg  was  the  only  one  lor  sevenil  years.  The 
"French  creeks^'*  as  the  boats  were  called,  from  a  tributary  of 
the  Alleghany,  where  they  were  built,  were  loaded  with  from  4^000 
to  6,000  bushels  of  coal,  These  boats  were  lashed  in  pairs  with 
roi)es  and  floated  to  market  under  charge  of  a  crew  of  Ave  men, 
the  chief  care  of  the  boatmai  being  to  keep  the  boats  in  the 
proper  channel  of  the  river.  Even  under  this  primitive  metliod 
of  transportation  the  coal  trade  of  Pittsburg  continued  to  inci^ease 
and  coal  lands  on  the  Monongahela  liver  in  the  near  vicinity  to 
advance  in  value.  The  day  arrived,  however,  when  a  few  enter- 
prising men  began  to  discuss  the  feasibility  of  towing  coal. 

"The  writer  recollect^  well  how  the  proposition  to  tow  the 
unwieldy  'French  creeks'  was  received  by  the  *coal  boatmen' 
and  wajs  ridiculed.  The  term  '  crank ''  had  not  then  been  coined, 
but  those  who  talked  of  towing  coal  as  a  feasible  thing  were  at 
that  day  spoken  of  as  such  under  a  moire  common  name,  and  con- 
servative business  men  shook  their  heads  wisely  and  smiled  dubi- 
ously. As  the  coal  boats  had  to  be  floated  to  market  on  flood 
waters,  it  d^d,  to  thbae  acquaJBted  with  the  rapid  currents  of  the 
Ohio  in  the  spring  and  fall  rises  and  the  June  freshets,  seem  a 
dangerous  business  to  attempt  to  tow  those  huge  unwieldy  bulks 
of  coal  in  flat^bottomed,  box-shaped  boaits  through  the  crooked 
channel  and  sharp  bends  of  the  river.  But  in  1845  Daniel  Buab- 
nell  began  towing  coal  down  the  Ohio  with  a  small  stem-wheel 
boat  called  the  'Walter  Forward,'  making  a  trip  to  Cincinnati 
as  an  experiment  with  three  coal  flats  loaded  with  2,000  busheis 
each.  In  the  same  year  Judge  Thomas  H.  Baird  began  towing 
coal  to  Hanging  Eock,  Ohio,  with  a  edde-wheel  boat  called  the 
'Harlem*  and  two  'ModeP  barges  bringing  back  pig-metal. 
In  the  fall  of  1849  Hugh  Smith  began  to  tow  coal  to  the  lower 
markets  with  a  steam  towboat,  '  Lake  Erie/    During  1849  Daniel 


*  J.  Sutton  Wall's  report  to  the  Qeological  Surrey,  1884. 


494  Anwttal  Reopoht  of  the 

Buslmell  built  the  '  Black  Diamond '  towboat  to  tow  coal  to  CJin- 
cinnati  and  to  New  Orleans  in  1850,  from  which  date  towing  ooal, 
as  it  was  called,  superseded  altogether  the  floating  eystenL 

**  The  term  towing  is  a  misnomer,  as  the  boats  and  barges  con- 
taining the  coal  are  pa\)i)ell^  instead  of  towed.  Although  this  is 
an  old  song  to  Pittsburgers  and  many  along  the  river,  yet  to 
others  it  may  not  be  uninteresting  to  be  told  that  a  tow,  as  it  is 
called,  is  made  up  of  one  towboat  and  from  ten  to  fourteen  barges^ 
coal  boats  and  flats,  and  from  one  to  four  fuel  boats,  filled  with 
slack  coal  for  boiler  fuel  dui'ing  the  trip.  These  boats  are  all 
placed  in  front  of  the  towboat  except  one  on  each  side  of  the 
steamer,  all  securely  lashed  together,  forming  a  compact  mass 
about  350  feet  long  an/d  150  feet  wide,  and  holding  from  500,000 
to  700,000  bushels  or  about  an  average  of  24,000  tons,  being  the 
yield  of  from  five  to  seven  acres  of  coal  land,  according  to  size  of 
the  *  tow '  so-called.  Of  such  *  tows,'  from  eight  to  ten  in  a  day,  in 
the  coal  boating  stages  of  the  Ohio,  leave  the  haxbor  of  Pittsburg 
for  all  points  below  as  far  as  New  Orleans,  and  there  are  now 
from  ninety  to  100  towboats,  varying  in  cost  from  f 8,000  to 
f30,000,  employed  in  thus  propelling  coal,  being  the  growth  in 
forty  years  from  the  little  'Walter  Forward,'  with  her  three  flat 
boats,  holding  6,000  bushels,  or  about  240  tons  of  ooal. 

"A  tow  of  coal  made  up  of  these  various  descriptions  of  boats 
to  the  number,  as  before  stated,  of  eighteen,  barges,  canal  boats 
and  flats,  with  the  tow-boat,  and  loaded  with  the  average  of 
600,000  bushels  or  24,000  tons  coal,  represents  a  value  of  f  80,000 
as  it  leaves  the  harbor  of  Pittsburg.  As  before  stated,  eight  or 
ten  of  such  massive  islands,  as  it  were,  of  coal,  equal  in  surface 
to  one  and  a  quarter  acres^  and  floating  the  ooal  product  of  from 
six  to  seven  acres  of  ooal  land,  depart  in  the  boating  stages  of 
the  Ohio  from  Pittsburg.  The  'driving,'  for  such  it  almost 
seems  to  be,  in  its  handling  by  the  deft  pilot,  who,  with  sinewy 
arms,  whirls  and  rewhirls  the  wheel  that  guides  the  boat  and 
this  mass  of  coal,  is  a  task  to  which  only  those,  brought  up  to  the 
trade  are  competent  SkiU,  judgment,  nerve,  are  all  called  Into 
play  as  the  ponderous  bulk,  borne  along  on  a  river  at  flood  height. 
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mimmg  at  a  current  of  eight  to  ten  miles  an  hoar,  sweeps  onward 
Through  narrow  channels^  around  sharp  bends,  between  the  stone 
piers  of  bridges,  where  a  mistum  of  the  whed,  a  failure  of  judg- 
ment, a  miscalculation  of  distance,  means  disaster  and  wreoki 
the  pilot  guides  the  tow,  now  backing,  now  flanking,  now  pushing, 
now  floating,  watchful  and  cool,  the  pilot  does  his  work.  There 
is  probably  no  such  boatmanship  shown  anywhere  dse  in  the 
world  as  is  displayed  by  the  Pittsburg  tow-'boat  pilot.  Watching 
one  of  these  ponderous  tows  surging  down  the  river  with  a  little 
tow-boat,  of,  perhapfi^  ninety  to  100  feet  in  length  and  twenty  to 
twenty-five  feet  in  width  a±  its  rear,  turning  it  round  bends^  flank- 
ing it  post  points,  backing  and  checking  it  in  narrow  channels^ 
one  can  not  but  think  of  the  old  joke  of  the  tail  wagging  the  dog; 
and  here  iit  does  it^  and  does  it  well.  It  is  a  wonderful  exhibit 
of  skillful  navigation,  the  thus  handling,  by  the  nervy  grip  of  one 
man  on  a  -wheel,  a  bulk  of  30,000  tons,  moving  at  a  speed  of  from 
twelve  to  flfteen  miles  an  hour  down  such  a  tortuous  stream  00 
the  Ohio,  and  with  perhai)s  not  five  feet  to  spare  of  chann^  width 
or  two  feet  of  water  depth."  ' 

For  the  information  compiled  above  I  am  indebted  to  Messrs. 
WuL  H.  Brown's  Sons,  Jos.  Walton  &  Co.  and  John  A.  Wood  ft 
Son,  and,  as  well,  for  many  courtesies  extended  while  obtaining  it. 

Conclusion. 

Although  every  effort  has  been  made  to  present  the  facts  con- 
cerning the  trafQc  and  means  of  transportation  along  the  various 
waterways  referred  to  in  as  compact  form  as  possible,  this  report 
has  assumed  much  greater  proportions  than  at  first  anticipated. 

In  conclusion,  it  may  be  said  that^  taking  into  consideration 
the  circumstances  governing  the  different  cases,  and  making  due 
allowance  therefor,  there  has  been  developed  on  our  Erie  canal 
a  system  of  transportation  which  reflects  the  greatest  credit  upon 
the  boatmen,  to  whose  intelligent  efforts  its  evolution  must  be 
attributed,  and  which  will  suffer  by  no  comparisons  to  which  it 
can  be  subjected  to-day. 

Very  respectfully  submitted. 

AUG.  S.  KIBBE, 

Assistdnt  Engineer  in  Cha/rge. 
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